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Abstract of JP1 10881 11 

PROBLEM TO BE SOLVED: To provide a filter 
with an improved frequency response 
characteristic that employs a bulk acoustic wave 
BAW ladder filter and a stacked crystal filter SCF 
device. SOLUTION: A BAWR-SCF circuit 1 is a 
4-port device that has BAW resonators 2, 3, and 
a stacked crystal filter 4, and also ports (that is, 
connecting points) P1 , P2 , and 01 , 02 . The 
input impedance to the ports P1 , P2 , and the 
output impedance at the ports 01 , 02 are 
respectively 50 ohms. Electrodes 26, 24 of the 
BAW resonator 2 connect respectively to a 
connecting point I of the device 1 and to a 
connecting point G1 (earth). The upper electrode 
26 of the BAW resonator 3 connects to the 
connecting point I and the lower electrode 24 of 
the BAW resonator 3 connects to the lower 
electrode 24 of the SCF 4. An intermediate 
electrode 26' of the SCF 4 connects to a 
connecting point G (earth). Moreover, an upper 
electrode 25 of the SCF 4 connects to the ground 
connecting point 01 . The lower electrode 24 of 
the BAW resonator 2 connects to the ground 
connecting point G1 , then a via V is provided to 
the device 1 as its structure. 
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(57) [gift] U£E*) 
I mm 3 BAW L37^ /W? -StASCF x'v <4 X * 

[ ] BAWR-SCFHSS 1 (2BAW ftffiS 2 , B AW ft 

hx^M XT'£> 0 . ( -t^h-hmm^ ) Pj . P 2 . 

0l&t«fi*-atr. >K— hPi. P,t»J:t^jK— hOl. 02J2ft 

W-AtfS. BAW ftiSf§2<Dm®26i:24U:» 

-fix. x^xi^&*t&Ifci£«^Gl (T-x) t=» 
«UC1rV&. BAW ftteS 3 <?5±»«flE6 IgWifi. 
UZ, BAW ftffiS3cOTSP*®24(±. SCF4<OTgflmfi£24 
lzm&-f&. SCF4e»ff8WB26' (i&Rj%G2 (T-X) 

BAW ft«S2c7)T«mffi24**««!«^Gnc^lS 
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[1**^1] ^/l^SWSSUBAW) 7 4)V9—\,Zi5W 

SI 1 eo^co.-K- h t , 
§S2c7)*fca-i?-hfc. 

mem i «o*t<o^- h<o a *><ogs i h tm 2 t- 
buies? 2 con<v#- h co -5 *> cos? 1 ^— b t 2 ^— h 
si 1 aastaMw BUST'S) o t . mri ess 1 mmiz m.n 

fcSSft UfclB 1 BAW BufBSSl^ll 

k«rieas2smi:<»ia(c«aKUfcfli2BAw «s»**tt 

MfESS 1 tfOffi&OBAW ^Bf§ fc . 

ss 1 -f (scf ) x*>ix . miess 1 BA 

«m&***-SiBiE«iscF 

•Nassau c *^rr*iBii»«ies:*«»ajL. mm 

o 

[M:£Jf 2 ] It^JS 1 £fE»5<7)BAW 7 4 /l^-fc: fci^ 

x . tut ess 1 baw ^rss^sesi i vmvxat— hcod-h 
comzm i jk- h tcass L?tss i a§r? t miess 1 scf <r> 
m^\v&^zm&Ltzm2m=?-tttL. BufESS2BA 
w im&ifi. miessibaw ^w^<ommmimi-bWM 
ss i cott<r>#:- v<r>o ^ow t ess i # — h h omx-mi 

*l3Mftfcji9SLfc*lt|(HPS:*L. MIESS2BAW 5*18 
f£#* Jt , liulESS 2 co*f co*r- h o d coffif ESS 1 stf- 

h t mmmwifi. t effixmsss 2mmzm&i,tM2i& 

[»*«3] mim. i tiefjcoBAw ^/i^-^^ 
■c, wiessibaw MiEm <ott<o--t?- h <o ? 

*><7>m!ess i iic — n tcaas LJtas 1 t miess 1 scf 

OifitESS 1 WftzmH L*:SS 2 i«T i: £ # U buIESS2 

baw ash^i?! ess i baw #mns<omm 2^t wie 
ss i scf comriESs i ssri: corax-MiESS i amuzais l 

£SSlffiT£#U H5IESS2BAW ffliESS 
2c0^ct)--K- hcoo ^cDlWIESS 1 tf- h kmm&Ak 

co^xmism2mmi l zm^Ltzm2mT^-t6zt^ 

^t-T-SBAW 7 4)V9~. 

[i»£JS4 ] ft^JS 1 (ClEm^BAW 7 4 )V?—hK £ 

m2<7>mt<mm *nti£*u BtrlE^2^st 

COBAW AfgS#SS3BAW &£#£ft4BAW itjltli; 

ffiifESS3BAW gfffEl^lSCF i tiff ESS 1 

*f co*?- h co 5 *> coMIEm 2 co-1t- h fc coHT'buIE^ 1 
^fciS?iJlc^L. mriESl4BAW ft««j6*. frlEm3 
BAW ±tj@^^ MIES 1 cO«£0*f- hOMIE3S2;tf- h c 



4BAW*«»A«4fc % HUlE««b±Ctl?IE^2cO*tc7)^- 

h c?> o %<r> mem 2 h t cora-ciuiE^ 2 smtzastt 

o 

[ft*JB5 ] ft*3l 1 tClEttOBAW 7 4 /P^-lCfcVi 
T, BUfEBAW 7^;I^^-3^'$^t^2cOlgg!:tfOBAW 
SISr*-L, HtflEm2c7)SiS:cOBAW ftJSS*s^3BAW AS 
fftH4BAW HtrlES53BAW im&tf. 

rnism 1 SCF t miiM 1 ^Wc 7 )^- h co d *><D fllE^ 2 
^-btcOia-CHulESl^tltWc^L. B?fB^4 

BAW Jtffi^*\ HUlE^lSCF t HUlE^3BAW it«StO 

mx-mum i t ft* 1 a&?£^r l . mie^4 

baw jm&&&ti % mmmwi$±mism2CDttcr>#-h 
<r> o -hnmim 2 h t comx-mm 2 mmzsm l 

[|t*J!6] HUISBAW 7 JJUf-lZX-yXmn-mZtl 

timimm^mm^AK #— coscf f^xw-ot^ 

•y : Jb Z b ZW®.b~t&mim 1 (CIESjcOBAW 

7 4 )V9— . 

[ It^Ji 7 ] SCF r"; ~W ^. t HiBR? i> £ £ 2r v>BAW 
IS I Z11&7 < )V9 —IZ & -o X5-Z. %h <t 9 t « ^fflit^ 
iSscOP^Sr-^i.^, i i ^KS&T&llMm 1 CIEJS 
COBAW 7 4)V9— „ 

[1**318] If^JS 1 fclES^BAW 7^/^— fctJV^ 
Ts SSI «ISffl«a8rC««***aj^ J: -3 KKfffiJB 1 BA 

0 (wHUlESI 2 BAW L , BUlETnPy -y ^^"M 

c H>lfES?lBAW *fi»*iJ:C^if5BS|2BAW Ajg^CO 
5 *>co^ < i: i> — ~f>liZ£-oXif£?t-iij£tL& i> o — ?co 

imm®.m.b, buieisiscf izx-ixmx-ftzti&gm 
mm.b(nwm.xhhc\bamLb^r^m 7 4>^ 

o 

x-w.2 mmwumzmz-iii-t ± a ^miesi i scf zmm 

^&z\b*W&b^&m^&\,zW8mM7 4 )V9 

o 

t mm. i o ] hoIe^ i baw Asist3 i. vffitzm 2 ba 

SSI SCF #*<l-e<lT<0JIS*«f-3— »<OE«Ji** 

iiufESSlSCF cOHfrlEIS2aP^fi$rtoMIESM 
sulE^lSCF coffrlE— ttcDEMmn&lgOmitt 

tiZ'ticoM z commx b&zbz&mb-t& w^js 9 

IE«eoBAW 

[ff^Jl 1 1 ] HUlEIS 1 BAW 28g8k ffiflES?2BAW it 

J: tXM leSS 1 SCF cod *>0^3r< til 
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t •+ h i tiesi^BAw y < w - . 

[ffi$£ 1 2 ] -»^^»tt«(BAW) 7 4 /l^-(C*$H 

ft 1 <7)ftCD#- h b . ft 2<7)*ftf);tf- h . 

mfieft 1 co*f<OjK- bco 3 *>coft 1 h hft 2*- h 

t laiBITSaaLfcW 1 «K j: . 

stflBSS 2 cott<?)#- v<r> 3 feoft l ^— N fcft 2 l- 

« i o«r*>baw sss-c* o t s im eft i mmzmn 
iztm tfzm i baw jm&z&tsmiem i coms^baw 

ft«2ffT'$> 0 . **o . fff&ft 1 *KR i: mflBft 2 ®^ h (?) 
iat«8ILfcSI52BA« ft«S£^tfl!uieft 1 <0«l8c<0BA 
Wftjg&fc. 

I51«)ia^ a 7^;^-(SCF) t*-5t, mfieft 1BA 
W ftUSi: mfieft 1 coMco*"- h <T> 3 t>(0—Jjcr,#— h 

t comx-mmm i mmizmwt Ltzm i sbtp t ft 2 sshf- t 

* £ MIBft 1 SCF tjot, mfffift 2SVir?ttttb& 

fc^Lfc*3WPi3r*-*nafe*iscF 

ft2(Offl&COBAW £ja»T*->T» mfieft 2 ««&<73BA 
W m&Mfi* ft3BAW*ffiStft4BAW ftjg3§i£# 

mrieft 3 baw Kssum left 1 scf t mrieft io*f 

<7)*r- b<D 3 ^WtulBft 2#-hb OBBTtraE* 1 Wtft 
KiSMteSSttL, mfieft4BAW ft4§f§** mfieft 3 BAW ft 
SIS t mfieft 1 CDftVX- h (D 3 *><9 mrieft 2 iK— h t 
cofHTmrieft 1 L JfcSS 1 L . fliEft 

4 BAW &jg»a*4fc, mfieJm££mrieft2<^<Dtf > - 

h c7) 3 *>C0 MiEft 2 h b cOHT'tat Bft 2 S&fC 
L fcft 2 Jfff - h X 3 -*T t ^ & mfieft 2 tf>8« 
COBAW ftHi§i; . 

mfieft 2 shrce m t«sR t ft 5 baw ftgs§-e#> 0 

■C . mfieft 2 cotter- h <n 3 *><DMf eft l ^- b £Ji 

fsutfti^Sr^-tSHuieftsBAw ftgufc. Buiaft 

2 *ift(Ci£ftfc:$18 Lfcft 6 BAW ftifi#§T'*> -jT. I5ie 
ft 2 cotttfD*'- h <D 3 *>^B?ieft 2 ^- h £ jf & Lfcft 
1 *P £*-T-g> mrieft 6 BAW ftSfgi: , 

ft 2 SCF t&ot, Mieft5BAW ft«#|cOft 2 ^til 
SSL^ftlS^SrWU. BUieft6BAW ft«SOft 

«WE«SiaWiK:»« LT^I»ft3Sf§^Sr$4> lc*-f 5 m 

ieft2scF btti-&zb&&®ib-t&'<fr7$mmB 

AW) 7 -f^^— . 

Cl»*^l 3 ] VN>^Wtt?ft(BAW) 7 4 /i^-icis^ 
ftl¥Si:ft2¥Si:^L. 

mrieft i ft i o*rc7)« tm.b ft 2 o^to^^ 
miiaft 1 ¥S^H?ieft 1 ^*t^gbSo-*i:i?ieft2 

coMnmWiAb lzhtz&m*T?)$:mtelfc'§ LTft 1 
MiEft 1 t^it^ift^B^^'ft 1 ffiMZmmtilZ'&X. . tt 



Lr^i£B-C-«iEL^ftic7)lsa«BAW ft^S^-Sr^. 

mrieft 2 ^a* 1 . ztL?n.(?i& 1 <7>ttcrm%&bm, 2 o 
mrieft 2 *&<omrf eft 1 <o»<o««wtow»E* 1 # s<o 

su f eft 2 (0*f ^gfSb±C (CjfiB L . mfieft 2 #800 luieft 

1 cDn^mu&n-jf b Htiieft 2 nttcomm&b izhti 

fc«X0|}IEJB2*a-C»oT. Huieft2!RH4ra»SW5¥ 
#ft 2 jiiiffiA^KSr . miieft 2 # < b i> 

1OC0SCF ZiSA-^ miieBAW 7-<;t-^-*ift331j®^ 

»«**tr»3^l8aBUE»***ajt, 1uieft3Jf^Si: 

jcg^frieft i ¥&mmsc&stmm2Mtmt&ffi 

i: <0 WScTS) & Z b £im b -f S t mum (BAW ) 

7 -f/l'^— . 

[ ffc&I 1 4 ] HuEft 3 ififtgtJt£?g* { HMieft 3 3l3§^ 
®ftm<0±Jji} X tTF^jlzimrt h 7 «y ^ S: . Mie 
7 y ^-*>'miieft 1 #ttJS-™C¥^WmT-J> oT. lute 

ft 3 mmcfcmmsim 2 Kf^«»ut^R»ir?£ 4 

IfljtWREW^frVt-^ Z b *W®Lb-?h 1**311 3 
tCte^OBAW 7 

{ mm 1 5 ] If l 3 t,z=mcoz aw 7 -f ;P * - ic 
fc^T, $^>tc. SS3#a***» ml5ft3#a*»*ftl 
OWO«SltjS i: ft 2 OWOSNSWSi i: L . miieft 3 # 

gcomrieft 1 <r>n «s^' Mieft 2 #s«oiifieft 2 o 
WfiossHbStaiBe l . Hirieft 1 <o«<Dfiaa^<o-^ fc iu 
left 3 #aco fr left 2 coMcomm * i: c^Jt fi^o^ 
f3ti^UTjii4»ttHaaBu^*it*uj-rfcA<oiriE 
ft 3 o t . Mieft 4 tmmmamffm 1 a» 

WMSWftSr**, «fE*3ffl«3RjeSP{i. frifift 
4 #ttiiI*^je¥copgi!t-C' 1 3b 0 . miieft 3 #gbW4 1 

CtS-W^t-r^BAW 7-f^?-. 

c if 16] 4«fic < 1 1 1 -^><7)jii^fir yftj* 

•r-l»illSft^gT'«^ix4ra7^;l'^-(cfc^T. ft 
l^tft2g|5^i:^*t. 

^'mrie^ < 1 1 1 ocor ^^t=aasu. Mieft 1 & 

mrieft i gp^t'^^T . mrieft 1 mwm. 1 ^>v9W& 
mm&-m.mmM&7 < iv?- (bawr-scf) tasg^* 

mrieft2SC^*A^gP*i < i:y : tH^SPSr*L. 1!rieft2«P 
^^B9ieA^^'miie^ : 5r< i: i» 1 *xnTv 3 r+\i£jm 
mrie^ >: 5r< t*> 1 -P<?)T>'7 : -^*^mrieft2^co 

4^abiOHUieft2^T'S)'?T. mrteft2gfcfr#ft2BA 
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wR-scFtiis§2r* l . mm 2 «*w»««t"C»«aaft f c t . 

BUffiS! 1 BAWR-SCF08& t fiie^ 2 BAWR-SCF[US&CO:g- * 

ti LrjBiast3±t/^< t i> 1 ocoas s^tn? 

[If** 1 7 ] MfeU 1 JMhP. s ^>(-» 1 

nzvm.zi\&i>o-o<MM #jb»£*u H?iess2gis 

2gp^MfeA^jSPi:<oiatcifa$iiSiiJntOBAW ftg 

#55rW-r^>ri2r#mi:-f-^f»*3Sl 6^|fi«i0-«7 
[ If * * 1 8 ] If** 1 6 (ciBfto MfEUS 7 * ;P * 

UfE»»<OWffi^iflr < t k-*co^#comrieiis 
d *>c7)huE^- ; S:< i: t— ^roa5^-(OltrfeBAWR-SCF|5]SS 
mum 1 eofcfeotf- h 00 -5 *,coSS 1 h k fifES? 2 

«*t co<-#- hco o *>cr,m lco^-ht comzmm vx ^ 

mrlESiS 1 cotton- b eo 3 ^<OSS 2 — h i; MiElfS 2 

&m2%mbttL. 

mZ&ftV) ms l'J?% < b t>— ^TCOgp^-OHtfieBAWR-SCFIBl 
&coi!frfEMSc<OBAW £$gf§^\ ffir£»l«B»tl3«IK:« 

aiLfciBiBAB *s»i:. ia lEis i mm b imm 2 mm 
bom xmm tfzm2 baw *tm%i t * . mi esb#<o 

MIE^-SK b i>— *<30^cOmflBBAWR-SCFIBiSScOH?IBSC 

2 mf-tfi. mmi baw sssi t m%m 2 <w>* 

- h<7) 3 *>«ohuib^ 1 h t ora-eMifi^ 1 

«S£U HUlB^3JffiT* J lufBm2^CSggLTl'>l»C: 

[ If ** 1 9 ] US* 1 8 fclEKcoiu IEZS y -i )V9 
-fcrfewt. mgp^BulB^ ; 5r<ti,-^g|J^c7)B!i 
iBBAWR-SCFHS&#. 

H>riBscF t fltriB^ 2 co*ro;K- b 00 0 ^ eofutES? 1 o# 

- b t costers Zivtzm 3 baw ftjgs t . 

*fTiBm3BAW *}SStMIBm2C0*tC0*r-hc7)d*>C0B? 
IBSI 1 jK- h i: OBI-CitlS t fcJB 1 ffi^F t S ^4 

baw *sa»-c*-j-c, mi am 2 mmzmm 2 ^ 

t*-TSl!fiiB^4BAW *«89i:*#t*ik5&»ai:-r 

c a** 2 0 ] mim®ft , sft^sp-^ . ^ < t i 



H?fE* 1 WZSmiMtoS* 1 7 a )V9-b% 2 7 ^ )V? 
-bZ-tfr. 

HuiB^ 17< — b HUfB^S /P^ — ^'buIB 

■Ftinm 2 co*f CD;K- h i> W L „ 

Hulfi^l 7 b~w\W&27 < )V9— co^^OmiiB 

^ 2 cr>ncr>tf- h <?) a *><r)^ < b i> 1 h * l " fflB 

l«IB^ 1 7 >f )V?-b BufBSI2 y a co&ntftti 
m 1 y a )V^-bwMm2 y < iV-9-btfW. 1 JUi&Sc^ 

^ k m 2 ffiwm&mzibt: -> x ztt^tvm&mmkfe.*. 

-k*&*-, 

coMiBSS l nttcotf— bcoo *><n'}?ts; < k i> l <+ h 
* i miiB^< t> 1 oor^T^^-tcaiML. tiJIB^3 7 

B?IBSS3 7 a >V?—k HtrfB^4 y a iv-r—co&itfzti 

-ffLCOBAW y Afrf-MS&Z^L. 

mlB^37 < ;W-,tHulE3l4 y a )]s?-ktfm3m%i 

BUlBSSl, »2, i§3. W>Ay A 1V9— <7)#^C0|trlBBA 
W y 4 )V?— HIK^ il7 ^ )V?— (DW, 1 ^0*^<7)* , — 
h<7) 3 %<F>W, 1 sK— h i: HUifi7 -f /P^-CO^ 2 <7)>Pfco^ 

-hcoo-hcomitf-bkcomx'mmLx^&mimm 

k. 

k ffiie y 4 )\>? —<r>% 2 vm<F>x— v <n a *> 2 
hkcr>mx'mmtx^tm2mmk. 
mffiimmzmmtztmLx^&miBNi) *$mk. 
wiEm 1 mm k HuiB^ 2 k cr>mxm m t x v ^ m 2 
baw xmst* 

m^m 1 baw j±^gi k mm y <>v? -co i?riem 2 <rm<r> 
ifi- 0 hcom i#-hk cora-etuiesfi 1 m&izmm 
Ltim 1 m?km2i&=?k *^&n.mw&&y < )v? 

-(SCF) 

MIEm 2 S»co«8gA Iz&M L X l •> S |g 3 S: S 
MfBSCF fc ^#tf it ttl.^Zf7^^ 
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[ m$iM 2 1 ] tmm 2 0 izimto?* riv *- h 
m^mmm^za^x . 

BAW 7 4 ;^-0S&* 5 $A,^3BAW ftjI#Si:SS4BAW 
fti@?Nrh Sr^rL, 

Htiieig 3 BAW £fH»£*ttiE£ 1 3Rftfc:i&;!l(cig8 t . 
BUfS^3BAW ftH^MIBSCF C0ButeH2^iC^L 
fcSSlig?£1iU 

BirKlfS 3 baw ftig&#Biif 27 4 iV9 -com 2 con cotf- 

h CO Ml ESS 1 iK- h t3!IS L fcJS 2 Sg^ t>3r L . 
MKH 4 BAW ft*StS#H«ieSS3BAW ft^OmflESi 2 4§S 

7 Ml 57 4 /U? -com 2 cottcox- bcoo ^coflrfegs 

i sif— h t comx-mm 1 ss&KSiig l^ib 1 «hf 

u' 

mim 4 baw *ss*>'mie«^ t mzzM y 4)v?- 
com 2 con?)*:- hcod ibcomam 2 b t cowtxm 
urn 2 mm&m 2 * £ fc * fc 

[ii*jS2 2] m$m2 1 KIEIKOt jT/I' • *-F 

iMgfl^gSfcfc^T. li5Km:zS7 4/^-<bBflte3? 
2ZM7-f/l^-OS-*OBAW 7-f/P?-HIS&# 5 . §£> 
IC. HUlSm3BAW &m%tmsZ7 < )V9-V>m2Cr>tt<r> 

h <oi9ffi« 1 jk— b t cowix-mmm 1 ans&d&dt;: 

[|**iR 2 3 ] If 2 l fcHSttor a T/P ■ H 

4ZI7 -f /t^— <7)#*OBAW 7 4/1-:?— HJg8# J . 

tc . tineas 1 co*t<o;K- h co -5 -^comam l^-btm 
lemiBAw *fi»twia-ci?rie»i*iit:iswte»ttu 

fcSS5BAW Sfi»*^rr4ii:*»«i:i-4-rj«.ryU- 
[000 1 J 

iBmnmt&msfifri *%m±? ov*-. mz. 
> *n> 7 wm. (baw > *$mn x tmrnsma, yov?- 
(scf) zmasts? 4 ju?-i,zffl~r&. 

[0002] 

2mm<n?4 7°cr))<.)v?mmk?>u -r&fc^. ba 

W ftf|gli3j:t^SM*£^7-f;l-^-(Stacked Crystal 
Filters: SCF)#%]£>;h.-CV>&. BAW ftJgfgfcSCF 

Witf, BAW ^mmzt,t2^.(7MWik. . <I<7)2# 

ommcomzmw $ ti& ~^s.mm^ { mm.m t# * ft 
s . E«e t s-f ; N'-r x<7)» « a cerate 1 mxtcomm 
*m^hi$&i>bz>. ztitttmmz. scf tamxc 



ti. 2fe(?)E*iii:3*cO«ffi*iAMWt-t-taS. SC 

f f^^tn zcD2ft<r)Emmndt>cr>mncr>-ft 
«®tc7)sniea$ix, E««o2#a<7)Ji(i, 3*0 

[ 0 0 0 3 ] BAW ftffiSti. ««^r h^o^W Sr^po^ 
«7^/l'^-4'T'J:<fflV^il-l». MM. Driscollffe^CD 

riscoin. v is v ?y i )Vj±i±w$s'T / 7 

iZiiif^M^com^" s iB^ift^^^A, 1986. p 
p. 365369 . iCODriscollCO^tCJi. E^JEBcOBAW 

cO^-ixmoBAW ftSSHttSS-rS ^ft^fUOSM&a 
ifWfr*tCZL\^h , ffl^rcOBAW £S»<0Msllg£Bl7 

(R) iJfcM«St*t^^^(Cb)i;A«*j:il4. 
[0004] 7 -f ;i/^-IStftB8-r^— OfOK«f|j:I 

^■v^x^^ (Co) cr>mi:X'h y j frf-cog-sn 

£&BAW *«SfcMy9fcfiSK1-ftii:(cJ:->-C« Drisco 

1 1 co^mz $ tix ^ irmx-ism- h z t tfx- & 
tz. mwmttffiftthz.ti.zjiix. =f-&v<?>y < ju 

[0005] baw gmftz-stty 4 itvzm 

h *M cofltfig Sr J^o i i; V ^ . IKB^cOilllh . ± 
t tTBAW Jtilf|*^»«§*lS{±tr^7 4)V9~* 

"BAW liL37^;^-" tl-pittc-TS,, {±Lr 

By 4)V9 —com^t. K.K.Lain ffi^CO "GPS COtzib 
<miSk^V9Wm.y 4)V9-" (Lain) „ IEEEjfifftfc 
i^y^^^A. 1992. pp.471476 CBBKSilTV^S. i 
co*f^tfB«§^-C^-l»J:o^. BAW «L37^M 
1 oULhcOBAW ^igggS: 7 >f /P^-rt^Ttt^I^ 
SM»U, 3&»o, lom±i0BAW ft 11115:7^^^-1*)^ 

■c^HSHea-r * «t a tc#^wfc*«s*i4 . 2 o<obaw 

ftS^42 fc 43 5r #tf ASW=5rBAW ItLZJ&y 4)V9—±\ 
5:111 6fc^-r. 2oc0K?iJ^BAW ftfgS43fc45. J3 
itf 2O(04H»««UfcftJKS42i:46*#trt> 
ftMWj^r ( #— ) BAWti t d'Jg 7 ^ 9 -44 S- H 1 8 \z m 
-t. baw t,£LZ&y 4 jv-f-Uommm&Z^Oizm 
■f. $^{ci.d-oco«MW=5:BAW liL37^;^- 

475:112 lt^tt. dc07-f^^-47(i, 'VN'5>-XtO 
4:ix^" h^a^'-f ZWiX^X* mi&ny 4)V9— 
44 {C«<M 1 1 U |> . BAW ftffiS48 fc BAW ft «g§49 1 ^• 

^ixS. C:c07'f;l'^-47co^flil2lgS5:ll2 2tc^-r. 
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[0006] baw (i L^j&y -i mmzmmt 
oizmwffttz\,±WiMti$ti&. mmz, baw itLzj&yj 

[ 0 0 0 7 ] BAW iZLZ'B? 4 MUi. BAW 

^*sis<^je«® ■& /s «> & w^fcoaa^ 

BAW &M&comm&( layer stack) O-eft-etflOJ?;*^ 

is. baw izL^By 4 /^-cr>m.mmmm 2mmz^ 
v > < ^Aav ^jsfaatc^ t § . ( t> -? 1 1, . smic&m 

t>±t*<0T* . baw HLzJ&y 4tV9-iiZii\,^ 

x. mntimm jm&wm*i^m\im?>tz#>\z, 

±JHZy 4)V?-\,±J -yf-Sr^-r. ^-ffiSc^LJtBAW it 

*)TSX7 ssvrijtzy * /i^-iiy •yf-Srifrf . i 

wssfefc x xf%$asm&tz x -> x m& $ ti h "as § " 

(-r&£>*>. iix^<50y-yf-<±^8§t>J:t/it?iJ 
BAW *lif|coQ7r^^-t:J;oTffiS§^.S») . 

[0008] mMffigm i^KS^COBAW 

setoff ■z&m&Trt'i xcom&wztk t&-Bim&tffo 

ffl*.ff. BAW ftffi^lT^^ftJiUi^tJl^t? 

%£\ £^fSi?ii * fcjSW&fffi i: J¥ S fJUnJi 

/eft. x^mk^mmtir)^ xizmm&m 
aw- & c t immx-h o , fctt . ±gp«njic7) 

■r >y r^Jivxdf yfmcofeRl&'£&t~t& . 
[ 0 0 0 9 ] BAW IJL-37 -r/i^-cotetgii. 
^•tBAW fttaS«0* ; F^«EI»3&»iJ,a*4:S4>fcft<a 

«rc#*. fi^coBAw ^mi^mmmamm^ yy? 

5 yx (Lm) J3 J: tfSWB* ^ y ^ ? y x (Cm) lZ J: -5 T £ t 
BAW iygg|£7)it?iJitSS»^T-«i. BAW *ig#g<7M 

^vmfMt^, baw &mmizttm?>j: a tti 



(&&mmiimm* j rJ*i<>?yx(co)frt > £.t&) x *) 
i&^mmkx'ii. baw >t°-y>ximm& 
tthh. baw ft«s^Mft£&fflati&j:i)jftvtja 

tju xnmmmmmix'te. baw *ffigi(o>f > 

[0010] H7K*-r^»ElBfc:a(RLfc*«EIBS' 
*"T^> 2OC0BAW ftlES (7t:i:i.{^S§BAW *jgStiS 

?|JBAW *|g||) SrBAW {itr^7^;^-tcfflv^AS 
fft=5ri§£\ 7 ;P^-«gffift*SJf Mliti^BBAW ±m 

&e>m.m&mtf*kt&mwi®.x't>&. zommce. ba 
w liLzi&y 4 /i-f-cvAxmz^fflizttsmmztL. 

WzX^x. BAW {iLrj^7^;P^-^Jia^j£^{i 

7 4 fr7-com&&t£<DTWzm^s v^zm-r. baw 

KfijBAw ^igs^iS^I^JgJiaagcfci^gSBAW ftil^ 

^m^smi^t'J) h . zKhn$mm»mz. baw 

h;P±c7)BAW {i L >f -O0fMO 

*<kmm&.i<z^ $>h\,vt-£(rttmiz$>h. ^csbaw ^ig 

fciEft»vv fi^ijBAW ithgScoit^tgJll&iScTti. it 
?|JBAW *!S^{i^SSoj;ptcffiS»3 (L^oT. BA 
W IZLZ'By 4 >U?-c?)Aliit)tf-hffiVi&m&mM£ 

y 4 n>?— m^m^rtm^th baw \±Lzv®y 

BAW IZLZBy 4 )\s?—<VAJimzWSiZtltzt%&. ft 

d) . 

[ 0 0 1 1 ] BAW 4^*-<0*JW»US»S 

a. it^Jig^BAw ^ffin^M^j^ffi^n^aj-f-ia&tiii-c 

^>-?>„ £^^CT'. M^iJbaw ftSSti^Bco J: a izM 
tm\ ii-SSBAW ft^Htin J: o IzMhU 

0* ZcD&^tLx. y 4)V^-cnxw,^mi. teS.^ 

iz^mzm^ti^< %*)^y 4 )v?-cr>ftmkm&\t 

y 4 )V9— coiiig^iSoi^rfcai^y y f-s-^tf. 

[0012] |n|PS^S-^-*^V^BAW ItLZ'By 4 )V? 
^sSr^-TBAW (£iitc:<i4-PiOBAW 
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[00 1 33 t d -oOft§3W&J3&iM&¥£0 1 7 lz 

m.ftm*m.*>Ltzi>cr>x'hh . baw i±lz'&7 4>i>?- 

41fi[21 70)iagcJSE^5r«^ai'ri>Ot-$>S* 5 . ^-co 




X^&miZStS Z t. 3)7 4 ^^-41^'50^-A^ 

mximztix^^z t , 4) 7 4 /i^-4i#rw*?£ 

[00 14] 

[?U3 

3t2 



S?ljBAW*filS(43, 45) 



4H&3AW#fiSg<42. 46) 



308 am 



308 nm 




. »<ffc3£i&(ZnO) 



(Mo) 

nsWfcS^sio,) 



2147 mn 



308 nm 



90 nm 



352um*352um 



[0 0 15] m.l&£V : 3k2Z%XMhXi0\,Z. BAW # 
«S*42tCtt20(?DiW*«*4*l4*«» BAW £&SS43£ 

fc->3t looMJILa^itiTO&v^ _tj$Lfc,fc 
*JH»42tc2owll!Mlifflo*ii:fc:J:-j-C. * 

[00163 ffiftllOBAW 4 /W*-(c£*>4 

BAW (i tr»7 -< ;P^-*^i^>ffijJba{M*i50K;P^ 

mm *fa»<offi«tfc:*«-6 7 4 M—nim&Bm 
mn&imz&t*) 7 4>v9-u<r)mm% -wsr m 

H2I43 i: 45(i* 1 1 U 7. Y § iiT ^ 6 J* $ t £ »o 
Jf &-&tf<Ii:, 2)^igf542i:46{i^2tUxh$ixTV^ 
&»$t*m£ft-?»i£-£tf.rfc, 3) 7 4 )\>? -4414H 

[0 0 1 73 HI 7tdl 9^1.Tfi?SJ:dtc, 
^T'7 4/l^-44^;t&«fi^JK{i, 2-OCOBA 

/l^-fcitflacTDBAW ftffi2s£JB»<'>&<r i: tc J: 0 7 -f /P? 




lgrt3ES&<Zn0) 

Ti 

■J y-r >(Mo) 



-«ft£*(SiO,) 



Lb 



2147 nm 



308 mn 



90 nm 



270 nm 



352 um*352um 



baw *fig|*«aWft*&t:fci*Ui*rJi*4. 

[0 0 1 83 HI 7 £121 9fc*ctJ:d£. ■tilZ'tMD 
7 h )V±_<F>m\l ■ 5MHzC0 i; £ fcfiS LT t ^6 . 7 4)V 

flfttWifc J: *25MHz 3*r?**i«rJ!**.l:3 

[001 93 4 )V9—\Z 1 oliLLOSCF r^' 

izsCF 7***4 x&mmWAlt* *SW3rBAW 
Xhh. SCF coASW^rft'+gg^filslSSSrH^^ 

£*>*flflg»lCtt, Wi'f vr^^>-^(2Lni) , ^ 
«^^<v-^y^(Ci/2), ^fffiStit(2R). fcit/^^r 
-v^°^^yx(Co)*^*ti.4. H 1 4 £%.XMZ>£? 
IC, SCF fcJi, t^^t^MyiJ^f-V^'v-^VACCo)^ 
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[0020] ±fE<7>BAW iiLZ'&7 -i )V?-\,Z%.hi\h 
£o(£. 3ib LTSCF Afrt>m&ZtlZ>7 4 )V9 

-fctt V * < ^t^tXAifih h . -O^tLt. SCF 
(i, gUV -y ?^A«E<0^*#O»ji*«X -y i/tfO 

tv^;t *>w ^fts . z <nxm±m i5izM.&zb 

VS. £i: LT 1 ofeLh^SCF ^ffl!A&>&:Hlj£Sft.* 
7^/P^-^«aUB»{i. *ll#i i F5,382,930 ^fcfE 

* watt & zttz£->T$>i> g«ac#f & <i t wx- s 

flirT £ i: 7 4 )V9 -co-ZifrTJ Xb&tkZfflab& Z t 

ztx'foh* 

[002 1] OLt<?>mWfrt> . BAW IZL,Z'B7 4 )V9- 

mm$&*m*-\&-$-z twi •§> 7 < n-f-zmm-tz, 
zbtfmttix^&zbtmMX'ZXo . 

«w t s^m-t 7 1 iv?—iffi&t& z b tm 
t zmmit-rizy 4 ?v9—imm.c^mm^w&^m 

•fZbtfX%hZbi>M.$.1XX\i-*Z>* 
[0022] &$tWcol> o —o<rm>L<m\±ZM7 4 >v? 

-izm-f&hox'fo&c z&7 4)V9- ( 

fA'-f Xt LTffiV>£>*U h7>-y-A- fO^PS(RX) 

&i>cr>Xhh<. ZM.7 ^/^-di, Tyr-l-Z-frLX 

Marr -i. cot-& o , h 7 y is-t ^-co^m^m t n t 
-/ <- coRxgfrfr fc fi^'js < ffiizr y=f i-ifi^mt z> fl 

[0 0 2 3] 

33BKUJ«;l«, -r^*.-b5 5 -y^^«J^§|{4, ^ 



& flg^SOiSSQJJi iS^^fiHiSHWffiR (SAW ) 
^istshco^hhi^. GSM aMS«TJ:<fflV»4 

i o %v^)V(D~fe<7)i^mftv^ivx'\mi&tctf^ft. 

SSiHiHStt-f & i t *«a4 UV^t 1^3 i fc WWTS 

[0024] m*<mtM i±tzm7 j )i>?—&£um« 
oscf xizx -5 h z b <nx-% hmmK 

)v? - *m&-t& z b &*%fflcn> a wx'fo h . 

[00 2 5] *$ttyC0i>d — ycOSmt. aiW-y^-fc 

it>'S«JlB<7)ffl#fSrJto±gpMtXt;TgEji3S^x>y 

[0026] *^Bjtot a — wmmi. K#L^~a 

7 ^ )V9-*mm*h zbxhh. 

[0027] *^hjo$ ^4 a BBfcja 

[0 0 28] 

mm££k7 4 /^-(BAWR-SCFJxA-f X*it(±IlIKCJ: 
^■t^>« #?&HJ1?) — ^cO^JfeW^oT, BAWR-SCFIK 

nfflTt&tfl UJtH 2 4 . £ <OBAWR-SCF08& 

(itr^lHSTlf^-r^^l "it^ij" BAW *S 
S*iJ:tX»2 "W BAW ^ffiS^*L. §4>tc. W« 
M(Stacked) fe^7^;W^-(SCF) **t»tWCft*. 

- -5 X . ^lBAW *S^(iBAWR-S 

cFiMiggtfosg i h t scf com i ^bc^mx-m 1 #n 

fcifiWHafiK-ti. IS2BAW *S»ti. mi BAW 

tm i a?- f t corat-m 1 ^m^^tTtm 1 jbt-s:* 

ifc, »2*»fc:«N»tft*2Ji : F**tr. SCF 

(4, mi baw $m%sbm2#-bb<r>mx*mim&izm 

mAtzmmt&msiftTzists. zcr>f&2mm3.mm$ 
ammmmi-x^hzbi)miL^\ 

[0029] *f&BJc0t d-ooHJtW^^T. m2 
^•ggBAW ftlBScom 1 SSlF**SCF «miBAW *|l^fcm 

lm^bnmxmimmzmiLx^hz bz&^x . 

±&e>®Rbmm&Mm-scF®$&wm&Zti& . 

[0030] *f6W<ot d— 3<?DW|[Wfc:«^T. <rco 
aatWCUU BAWB-SCF|3»**»3BAW *SSfcJ:ym4 

baw immm-t&zbzmTX. ±&<7)MmzmM<7> 

BAWR-SCF0Sg*«$ixS„ m3BAW *igS(4SCF bW, 

2#-hb owixm i zmizem izmm. v. m4 baw * 
m&im 3 baw itfgfi t m 2 h i: <omr» 1 9nft(= 
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[003 1 ] 48&M>Z &fc4SOt«fc:«oT±iE<OE! 

*%BHC0dcO|ISftCTCJ3^T«. !fl2#S&BAW ftffiSgCD 
SlSfli, SCF comiBAW ftffi#ltmi^?i:OraT' 

si i mmzmz u a§ 4 baw ^momi i a*? 
scf tis3BAw p&Mtvmvminmtzm&i- 

[0032] *«HB<0S t d -o^HJSf?ijT'{±. 
"Vn"7 VXCnttlit" b#n £fiFOBAWR-SCFE]8&# 

ts m $ ft4 . *«bb^> z nmnmiz ± s bawr-scf@ssc 

ti. ±lEO0»(C»«RL;fc» ^lfcit>'^2BAW iftffi 

SCF #-££ft4. ill BAW ^ffiggfi. BAWR-SCF0g&c7);tf 
-b^a^flll ;K-h<tSCF ^lSg^t^-C^l 
SWft(cEW(C««-t*. ^2 BAW |gl BAW 

& fli i jk- h t comx-m i anKtzasB l j«s i m 

ft.4. SCF tCli. HI BAW *©Sfc^'-h^'3* > Om2 

h t tfffircfB 1 attCtttt L fc» 1 is £ l/m 2 *KP 
**£*ft.. itz. *ft£K»«UI:3S3Sfrf k**ft 
4. C<50m3«f{i:ttffl+{i;^ilfi^t'rv^^i:* { a 
JU^. ^OBAWR-SCFESIJi. ifc, H3BAW ^ffi^fc 
IS 4 BAW fc«i££ft4. SS3BAW ft«2§ 

ti. SCF bm2tf—hb0MVMimMk£X5t&M** 
4. SI4BAW MtHHU« SS3BAW ftiSS fc IS 2 jK- h b 

^ co b iutBAWR-scFmssicfi . m 2 mmzmn izm 

«ro* 5 BAW ft. «. :<W<7^ffl 

fcftfcBAWR-SCFEIBMi, 3fc(C % MK2Vli(CB9l(CttM! 

^*trtS6BA» #s»£sr*-4. *&wnzmmtm 

£J:4BAWR-SCFti\ jijDSCF 3&»4>flSjfc$ft4. 

.TtfOSCF (=14, »1, £4tffll3J|70 c *£*i 
4. fflHTtt. *5BAW ftJBHB«o»2«B¥t=a9SL. 
S2Sgfll SI6BAW £f8i*>JS2«fiKPfcSl*fiU 353 

[0033] *%H3fc J;ftti' s ilBBAWR-SCFB&gcOfli* 

i^-ffcit/SCF fctSRbfcBAW #8HB£ffl^4£fcic4 
0. BAW \&l,Z3&7 4 )V?-t$£TmmW&&y 4 )V9 

-nw*tfmm?mm.<7M&z j )-z. zzb w*imb% 

4. iieBAWR-SCFESScOtt^^HSt^JcO^-^ti, gjS^y 

•y^-fcil/. BAW 4/^-izx^xmMm^z 

mfr& Sft4iI3fi#feBx >-'fc«<a L*:StfPi!«0«£* £ 
?|HJ!«0BAWR-SCF|B|S&{4 0ii.Hr. ffl^OBAW tiLrjg7 



4)V9— S>4V>tiffil*<9SCF xV-N^XC^-oT^-rcii: 
4 fc*rc* ft. 

[0034] ^BBcOBAWR-SCFT^^-f XfD3-* (CiSl^ 
T. BAW *«»0>3fc0> "16GRI««" LfcBAW *iS2s 

fc. BAWftJgficO 3 *><0 <$>4Ui "#85 

««" ) LfcBAW ^iSSSti. mM<r)WZ£i>^mm&£ 

%tizb&miu\ zcoummmm jm&u. 

fS^BAW &M&lz&£ix&mm^J: OWV W»**tr 
CI i: L< , ^fttCioT . #BAWR-SCFT^-"f X 
*^ IS^IJ^^BAW *Jg«^)MJ|*«<0»«dR'C±«y'y 
^-£f$*>. M^iJ^BAW ft«f|c7)E?iJftii<7)jg^ 

t^r4. 

[0035] i, d— O£0*^O®«{Cj;ft(4. WMO 
( "tStt" ) BAWR-SCFt^*-* XC04"C'Jf SJttt 

^■ojfra-c#scF #bawr-scfsi&£0 (m^mm^&^ta 

•th Z b i> T# 4 . sts^cOBAWR-SCF-r/S-f x(4. -tti 
^ftcOBAWR-SCF^NM "ISIt" 4"C»«*»TC» 3* 
*ffiT'(4^<m2«iffl»J±ffi5r*^;ii-rJ: o fc«^4 
^i:*^* LV\ Clftti:, BAWR-SCFx'/^X^'icO^ 
Sit L^V > d ai^^t'fc 4 . 
[00 36] CCOBAWR-SCFEimckL — ft[SI?£ 

S (-T^*>, ^#5 7-«jt)BAWitffig|i:SCF £-&tf 
iSflJ^S^SiOBAW ^tiSShSCF S-^-tfClk^t'^fto BA 
WR-SCFr^ n* -f X t«» $.7-£mm-t&Zbt,z£~?X. 

mpmsfowaknT'W xzmm tfcm^zit^x^K 

*4ii:TJb4. t>d— OCOfiJAJi, *«*Wt><0Ki6 

fflSftfc*-&» xT-m^t j; o^-r 4-t^tw 

fs^-T 4 V -> a CI i: 4 . ^BJcOBAWR-SCF^NM X 
X'^^v-'f'U Xiffi8^-h% btc&m&b LTs 

-T4tO^S5 5-£f^ir 4 CI btfX'% hb^oZb 

[0037] d^<^W*BB<OJBWK: 4ft.tr. *3% B J 

<7)BAWR-SCFr><-f XC0#>«?**. #T^<-f X<7)^3a4 I ^'r- 

# 4tfft^v^r (via) **tr4 3 tcfl|j£§ft4 ^ t 

[0038] t a -o£7)*%HBco«iat 4ft{f . h 5 >- 

*«$ft4. ;t0-«7^/l^^-(4mi "W UK 
b%2 u &m" %>#bmi-&Zbtfm£L\ l \ h?> 

is-^-ftizm$:®mt&tfmmLx^&ffl. r>-n- 
tzx^xhyyis-^-fr^m^tfmmzti&miz. h 
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<t)Js i »$Hi, 4"C«niHk f c ! . mm f „ i -xrm ; » 
2 . #^?s& f e 2 . mm f n 3 fT® y 

[ 0 0 3 9 ] $ &&4*f&W<O!0«te J:#ttf. fiT/l- 

0>??n l >ZM7 l i*S«jfft;t*i:SS2aiS 

?-fcSfS2:7-r/^-i;#£-4;?x&. HlfcJ;i;g2 7 
ULtz^ix^ticnm 1 <Dttcr)#— b Srfto. 4*: s Hi 

2cO^«0--K- hco a *>co^< t tail <9;J?- MiMS 
ftSB^-SK t i> 1 o<J5T>xi-lC31*rr5 . m 1 & 

-en-?-*noBAWR-SCF[lIg§a:*-t-& „ 

[0040] yftvzst? < 2i*S^ 

1 7 4 )V?—b%i2 y -f t,#tf£ tWM& 
U->. £ft^«o~a7^;l^^— co#^{4-?-ix-Pii<o||i 
so^eo-tf- h t ■ZftZ'ticDm 2 amnx— h t £f*o . 
#7 ^ )V?-<rm l otfiT)^- h<7>-3 *>o^-&< t i>m 

#^A^gff«is£-t&.rfca i a4 u>. m-2m%tym£ 
%s<nw,\i$s.ifw.2y uv9-\$^ ztizfti. msm* 
wmm tm-4 mm&® uz*>tzh mm&n. sritts -r s 

± 3 (C|SlP$il.g.-?-iX-eilOBAWR-SCF[I]SSJ:fl-r§ . 
[004 1] 

[0042] *$tty<7)M&cr)m- 4 LmwtwfcKa-r* 
ni—iaefc^-r/^p^wtt^cBAw) -r^*** 

1 3 {C*iflUiS*lft7 4 ;l^-(SCF) 

(BAW) T^-f-XtOlvni. 1996^10^ 2 B tfJH?> . Ju 
ha Ella IzX-oXm&tltt. "jgifiI-{2ffl^tS£fi : d 

tzubcommmmm^^w^^mm^-Mimm" t 



[OO43]01^H2tC. &&%hibmfrimm28£ 

ftoBAW ^|gS20OSI8JrMc0ffl!IH*J c i;t/ ;s FffiSr'eix-? ! "ix 
BAW *|g#&20«, BEmS22. Jf38b s «g«38a 
(fckitf!KU-f S K) , 3SlTS5«ffi24, ^2±gglt 
X-y^. ^-O-H^a t40b s XT* — 3f 

ti\ »-(bffiro l (Zno) . Rfla^a(zns) . ^^v^iflftr 
Kwamtt-th. JK28J4. 2mm. -tzh-h. «± 

S30fcJ:t>'ftT«325:^r-r^„ L*^L. *-«0ffiJl^ffl 
V^TiJ:^. fiUJB30«, ^'j3>-(Si). 
-ft^S(Si0 2 ), ^Ui^UrJXpolysi), ft?. ^tig-fkT 
;P5-^A(A1N) 4fc. fiT«32(i. 0|i 

A(GaAs)^A,^« B38b t,£tz. M£l£. Si0 2 h6^ 
«GaAs*^fig^ 0 TSE*«i24«i, <*Uf£, ^(Au). ^£»; 

v>. i;^-5<7)ti:. JE«®22^f£:*4 ] ^fl!J^«^J: 
tf. #(Au), ^EU7'7-*^(Mo) i &l,V^±7/kS-^(A 

Jt+, «38b i:32{i#— cOilt LTX-'^X20CO*®36 
±^|Sl^B!tlK$iX-l>. lyf ■ >>-f >'F'>40a fc40b 

IzXVfefcZjxz, (^<o*gfll. S0«fc9^LfcJi38b 
fc34^T'#S) . £IK36U. M£i£. ^U3V(Si). Si 
0 2 , GaAs, &6C^i#7Xtf9J:3&W^#^j£.S>o x>y 
f- • ^-f yW40a h40b Ocf^aLT. a«36^— gP 

[0044] 03fc{±BAW ^H2lSr^-T. BAW ftffi^ 
2H4H1 teffiRrf &*SSta<RLTV^6**. »tt«39 

^^iXJtf*, X-yf • ->>f>-F^40a i40b CO^ZM-o 

xm&mwfim o ^ti, 17-^ -y T34*^f£^ii 

WttBSg^TXO^^TV^^, Zl32#EmJf22£: 

[0045] «ffi24fc26fc:*>fc-9T9ttnS*l.6<E{CJB 
SUT. *SHK0i:2lO55Ctrt:«L'CE1M22tt«B* 

^ai-r. ^28txr— ^^y^fcoiso^ 7 

KS*§ix-CM0M28c7)4'^A.g.„ iOiafcLT, 17 
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[0046] 04£05Ji, id— o<0f^Mx t -f& 
-ttHSgMBAW *ffi#§23a WiiBJifficOfflSi:^® 
tZZix^tun-t. ®38b &(ii.TV>^rV>^i:S:I^V'> 
T, BAW *Jg#§23a <±01<7)BAW ±tf8#g20?)«ji b WBk 

(2, E«W22#±*ai Lft*i&£S«36A»£W»J:#8t 

^.23a *rasw-&«efsi3&**4«^fc:ii. raw 
m m^tr) *^$7-iQbwmAb<r>mzm.tf& 

[0047] t§S 7-70{i^gt(?)il ( t *{f 3 frt> 
9<nm) SrWLTiJ:^. 04^-t : f«$ 7-70Ji3 

T7I70£*-f 70a s 70b &J:y70c tf>#S»i. Mi. 

<oj¥$£&-? 0 s±ji70a tmrm70c «±, ^ 

yay(Si), ZMtt&m (Si0 2 ) , 

$->>.A(Al), ft&^fi^'J-?— <0id=3:flSv^»-f y 

b fi, Wilf. #(Au), ^UTrXMo), $>&U±?y 

-f&i:. -eiX*^*ai-rffi»«i. «70a , 70b iiXV^O 
c tj:oTll^Wfc*«36»»/c>^liSiil>. Wmi-ifi^e) 

^•y^-yy^imtL^tlMZ. BAW 4«S2s23, 
36(i, Mxfi', Si, Si0 2 , GaAs, fcSMl-fe? 

-< yf-^y^j %m-\fr cox°fo -> X 

[0048]|6C < id— O<50^-fr^BAW *|g§|80 
eoHIBfffl^^-r. ^Is80ii. E«J122, SfSlTSWfii 
24, ff5 2±gB«ffi26, «fc tffc'T92£ 1^0*^90 

£3rf&. Ett«22, flSl*JJ:tf*2WS24i:26. fci 
tfH88«:, tflxtf, 2 At m~10^ mCOif ii^r/f 
Witt (stack) S«90{iCT^(f . 0. 

3 mm— 1 mm<7)JI£ SrftoC: t fr'MS. t V Bg88«DST£ 
fiL»T^t'T92coa5^(±. #Ji.t£, 100 ;um~400 //m 
0*$SrJ#oii:*sa4LV>. S«90{±Mi«i\ Sii*: 
ttGaAsfctf-J-fcitfrC&oTiJ:^. ftfSMOiiJbiE* 
SSS&Ohti, ZtlhCDT'V *<?>MJ3&. #f^MXO 

* - 7 x - x & m v ■>& t v jfi-r ra t x o ic haw- s . 



^rfci.tf. ^«§s80c0%^> S22. 24 , 26, *3j:t>'880 

■r^r ztifzmz, mm&wfx. y ^ y rznx 

[0049] ±IEBAW ftHI§0#^{±, WiJf, X/N 0 -y 

jtLTiiv*. BAW ftJSSti, Mi.{f, *^4±JS^Oit 
«ca«Lfcfi50*JJ:lfM?l*«*^. BAW *ffi§S« 

Hz~5GHziT)KHC^?t 4fc, BAW ^iSSs 

co-< vM—yvx^^MtrftM xrmrt&vm&X'fo 

[0050] i 3-off5^>fr, -r^*>«iia^ B 7 

-f/l-^ — (SCF) C7)BAW X<75«*55rHSfcM£r5^l2 
8~H1 3Sr#ggL*#^ifc&f *. 08 tl29 fcfi, 
«®M^ B 7-f;P^-20' SCF20'(±, S36, 3 

2, 30 , 24 , 22, 38a , 38b , XT— ^'7 734, 
Ifx.-,^-- yh'^40a £40b *^«^$^S* 5 , <! 

tT.A.ti±fEBAW ftigS20W«figt!S<KtTv>S. Cix^ 

oa^SDiT, «Jiffilift7^^^-20' t±, ilfiBAW 

24>^0«fi526' i-i-tf. SCF20'(i4^, fl:«i26' ±ioJ: 
lX£BWl22»*±tciEaSit4iiMEWB23i*t:. SC 
F20'«$^»t, E!M23<^e±Sff#±CffiS$*lSS&3 
±gpm®25Sr#tf. *li25i:26' (i, BAW it||f|20^a; 
S24fcJ:t^26i:aiH^««$-*^--&iOT'iJ:^. 4 
fc, E®l22i:23{i, BAW ^m^<^SMM22bW^ 
mA^-fh^X'hi.^. ttz. 08i:ll9 b£MX 

E««22fe J; X/m 2 ±SBE«)i23 i: h . 
[00 5 1 ] 01 Oii, «Htii392:JPt3t, ®8i5j;t/ 
m9cr>y ^ ;^-tl(RL^iliia7 >f ;l-?-21' 
Z^k-f. 17-^7 7 (01 OWi^^ilT^^-vi) 
*»^*fc«>fc:. 1ittJl39£ffl !/->!><, «ttJi39**W>3 

[00 52] 04t05cOBAW 4±t6f|23a <7)mbMUL 
tz. «36, 70, 70a , 70b , 70c , 24 , 22, fcJ:lX38a 
**-r-g>-*lI^MW«S*SS7>f;^^'-23• iHll 

tc^-r. scF23'(±47t, j&jdwe®123, ®2tfram® 

26, tJilfJB3±ff««25fc*tr. mm5i}XX/26' 
(i, BAW 4±J5S23a <0®fiK4iJ J;tf26fcig<EU9«$4£:* 
•T^iOT'ij;<, E««22t5j:l/23(i:, BAW fti5t|23 
a £OE«S22i:^M^)tJ^Sr*"-r-S>i^t-i J:V\ E« 
)!23{i«Sg26' fcE«JK2<oaWhhtcRSU « 
^25{i, E«S23cOS±B±tciES^I». SCF23'0«® 
26' ti}gifi«8ii:LT««gL, 5-70t E««22 

O^SrSd., «gH38a (i, SCF23'OflfecOSB^S:a'? 
?zlfX'%< , «23, 25, i:26' .012 
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It. «®24 , 25 t26' , 33it/ffgS38a tf>— 
tfSCF23'CDiJlgfrfr£jrrr. IfcHjy^ SCF23" cOE«S22 
i:23fi. ^ti^tl, »1TSPE«J122, &J:t/SI2±g& 
ffie/f23i:-f.g>. 7^X23' ^a^^feticJS^^tt 
£^;c&.r££^g6£^£a6txA>r;*.23' Sr|SHS-f 

jK-r^*>ii]isji (ia^-a:-r) 

2rf-'A-fX23' ^#5 7-70i:mfii24i:^tCiS(tS 
-T i: t £ £ fc (c«*$;h.:fcv*. 
[OO53]013li, xEBAW &ffi&S0<7)ffif&.kmi&. 
Ltz. *1g90. $188, gllTgPttfii24, 3S1T33JE®! 
22. *»J:tft:r92*»4>J«4fl|Jiffl|SA7 4/^-80' * 

**tr« 2 ±»£E«J123. AS 2 "fiaWfiEe' . 
*Jj:V»S3±««flE5fc*tr. EEttS22fcJBI88c7)3B#± 
£4>fgmffi26' ?rlE«i-^ 0 «t«ia^«S26' fcJI*e22<7) 
gP^-±(:ffttil23$:iea-rs . £tz^ ff«®23±t:^3 
^fiS25Sriea^-^> 0 Cc0xVN'-fXC0^2fl;ffi26' i±jgit!> 

[ 0 0 5 4 ] a 1 ~H6tfOBAW 

«W"t40i:rat36«E*mfcj««tfrai:*ffl^T. 138 
—0 1 3 £?jr*1»/lSteift7 4 £»!jS-t h 

14 ±i£L£J: SCF Ji, W*v 

^is?>>x(Co) dai4#fig) *Wo2Ht-h'r>U x 

Tho. u:3tM®mz{afcmz&'t&. scf im#}$m 

#scf c7)«* mm) ^mmumt^u x<omL 

[oo55] «mbo— ?<ofm*mzmmt s . _b£ 
Uipc, baw itizmy ov9—\t^ m^y -s^t 

fih^T**. L*»U8fc4;sSn&*6. 

-it, m±mm (tztx.imww&&) wtttowc 

dfc. «*M^B B B 7^^-(i:. BAW l±L37^^ 

X. U x f*j L r » h *"n ^ 4 k SCF 4> (=tt 

ftUSBAW ;ftgf§ tSrlSftS J: oT. BAW (±tr 

S^RL "W BAW ^S«, ":5H£" BA 



)V9—it. mtif. {!*<0BAW itLZByj )V-y-hh 
v^MI^cDSCF f)M x{z£ ~oX5-z.hZ t cr>X't hWi 

mtamizit'<.x&w Ltzmnmsm^x. & . *mi 

IV-7- (BAWR-SCF) x A>f X & ^<i0SKFBARSCFfVs;^ 
•5>Cli:* J -r'#.S. ^B^coBAWR-SCFT^N'-f X<7)BAW *m 

%siz. ±ieo. jsit/ai— m6i,ziptx^^-tti<r) 

i>?>izm.®.Lx\ l ^x i> *Jt. bawr-scft^^xo 

SCF ti:. ±IB(50. Jo<tyia8~lll 3tC^LTV^V^-f 

C0056) ^fmnzm-scFTsu xcr>m*t-%mmm 
iz-o^xmw-t&miz^ ztit>cr>T'-w xottsifcit^ 

JWtt:l!Bt-**fgHJ^>JII«?&*-f««W4. ±ML^J; 

ptc scf £baw #Mffi±^ xcommmcomz 
7>r;t-^-c7) "tgft" (-j-fcib^wao) 

*^ffi-TJ;d(c, ifc, yjJUf-crmmitSinlMx. 
•yiScolJ] izy ^ )V?— tfy y^^ti. d iz-f&mn 

imim^m-tJ: o (camw^baw (iur»7 *)V9- 
«mbaw ^.mmim^fih. baw mrf7^;^- 

IS-C'ie^ilBAW *«»<?DM?!l*«**SKfe-t4ii:3&«sr 
mk%& ( L^oTiixfcj: OiSPisit^TSP^jia 
Htt*>'vf-*»fiW-4Ci:*fBri6fc5flr6) . Mtli* # 

?>jbaw itffintc#ja« (tzkiamm) *inbiz*). m 

?IJBAW ^g§fclt^liBAW jtM%§CDZtl?tlcr>mJ; 

baw gsmvmm&mem&n-rx i> sjijp^ 

v^) %k'<7>£o%:. m«%3rmzl:r)&ifeZtiZ>* 
mzX-oX, BAW {itr^7^;P^-c0BAW ft|g|g (c; gg 

-scf^ u xcoBAmmss kmmLx$-£t>ti$>. -t% 

OTfc^^BAWR-SCF-f^^^f Xcr>&* {COVif . 

"iOfliJStt" BAW ±SMJi. "M?iJ«^" BAW SiffiSJ: 

litmimm&zw^zktmikLK. ztiizx-ox. 
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[0057] #BAW-SCF0S&<7)3-lS3nm$iBAW ftiSSs 
(3, BAWR-SCFE8S^-^t^l>ft!l«oa:?lJfg^BAW 

^Oi«S®iH$0 < rfc#M£U^ PHttfc. #BAWR-SCF 

&ncr>&mmmm im^t. BAWR-scFUjss^^-tit 
^.ffi^M5ij«i!BAw ^jgfg ( *>Lfftt-r-i»%&) ^a* 

mmcomm.mfm'mt (tztnmm<D^mm 

T'S>ix{^->*^-g>t<7)T$>oTi>J:V'> < , -f-ftfe, 1M~R- 
a^&BAWR-SCF-rA-f ^cOBAW ^Si^^fttC^-ri.® 

[0058] ho — m*&tyCOfimiZ XtllX. BAWR-S 

jgi^Wvftl/f^SCF *>'S^{U-r^i:* s T'#l.if $W 
M^Sr^Oj; 3 #BAWR-SCF0g§c7)SCF ^ISt-TS 

<ri:#-c-#&. scf comm&mizzti^ticom&izti^ 
xmz&zbtmz. mm&mozcDmi. mm^s. 
■mm<r>mzcr>mz£~?xn%rt&c\ti)m£L\<\ tot 
t -r <7)Htiws#^s rxKmcomzcomzXix-fix 

mz£K>m%.Lxi>£\<\ w^-tf. T-'^'-f xi?it<7)^ 
zt><m>tmx'$)&m&iz^ E-wmn "H" izx^xm 
mwmco "M" zmi&zttmtLK. tti. 3-bawr 

-SCF0S&CDSCF fJUX<7>±.m, fcilTFgP*© 
BAWR-SCFx^M XCOBAW ifcSR||<7)-eix-FiX£0«fiii: 

$ A> izm L < IftBB-T 6 i)K #SCF co«fiico ^ *>^& 
<bhl o**BAW itffi§§w«|it (±M=Sr^H$ £#00 

t\ mmj:nt,z}5\->xmc\r)n&T^£:Z(ox-%t>-?. 
t&th mm. nxts/trzimnmrnzz^x. scf ^ 
/<-f x £ mt& ; t immzii^iz^t ; t *> s>s 

a fcscF t^-r & i t fimt u^niiittti 



3(2) ^SSBAW ftH^frWJBAW AStSiJOJiVMRJI* 

H&ttft ( SitXg(iT'§ ■53t*ttfB#T-Jb5 i b #ai 

JSLTfcJ:^. #8&BAW £&»#MM£-fr*. 

^ott^iJBAW *S»{ilW1^4«rv^±dK«rtWS* 

p^SCF $rm^-r^-fci>T'^S. diX^cO^W^-T 

ixrs>ii. ±tcffi«LJtJ:dt:» BAWR-SCFES&o "IS 

it" +^«aaBrc. 2b*v^±**)iEflT, a* (e^j) 

^fOiotC. #BAWR-SCFHI^SCF Sr^jS-r^.. 
[0059] SCF <7)JE®Ic7)/S£ tBAWR-SCFUlf&WBAW 
*«Si:cora^P«{i. SCF **BAWR-SCFEU»<0+^ffla 

[0060] 024 (i, BAW ftSS(A) <Ofl229^(T) O 
/1$^1^*>, SCF(B)(7)il22fc23<50«.^*^iX'fiX(T/2) 
<7)/P$£»-3*§-£-tOtvC. fl^COBAW ^RS(A) com 

V^V>) i;ffl- ! ?<50SCF(B)c7)ffiilffi ; c7)ffi«fl22i:23 (flES 
±, SCF(B)coffe60®(i^LT^ : 3r^) Sr^-t?.. 02 
5«. (iLrjg^-f^^-coBAW *ffi§5*i-?-n-5-*ix (T ) 
^ff$2r»off««5r#tftcOi:{R^t^*-&OBAW « 

2 4OE«»22t235:»'Offl^c0SCF(B)(i. AS9ftl&@ 
(B') fc (fl)C0S**ffiJi|^m^ft^ai-r. 
[006 1 ] [32 6(i. BAW ±tffif|(A) coJg22j3«i:V5C 
F(B1) <7)Jl22i:23cO#^* i -?-tl.-efL(T) C0J?§2r^O^ 
^COUT, ffl>?COBAW ^gS(A) COE«Jl22i:<l'?<7) 
SCF(Bl) COEMM22t23^m^-ti>. SCF(Bl) <i. @2 

f. ^^^(A^co-SEii-t. H2 5t^§ixTi3 

[0062] -eiimcOBAWR-SCFT^N'-f XcOJJt^'f 'DJ^ 

»2aw«ayR**»aj-f*&t=, bawr-scft^^ 

^jSL^ofc^dSSfciSt^TabS. W^.<f, BAWR 

-scft^m x<o#<bmm&.Tm*im&mx.iii-t x 0 1 
fcit^scF cvTmm&mz&tszix?ti<7)dtmm%si5 
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LTtiv\ LfrL%tf$>. zcotg&scF <n>&mmtm 
w &M&cr>j±mmtim%&mz£ft^x^z><7)x\ ba 

-f^HU^cO^-fix^Hc;. SCF co±gfrE^W£SCF <9T 
fcU VX^Sf^Ig (masking step)<7)H*T3&^£>&g 

b-t&zbtmh* 

[0 0 6 3] L*»L 3r#4>. SCF **BAWR-SCFHIS&<^<iQ' 

^DH^-cm2ftiffl^^s^ai-rj; a ^#bawr-scft 
xzwm-f&m^riz^zit^ ^sk^baw 

2§CDJE®li:SCF OT3ftEm/f £-£tfBAW ;&fB3§fcSCF 
^fxcOB & Sit * £ [5] Bttz^JK-t & Z b £ 

hfrt>T&&. (^b^bawr-scft.'n'^ xcr> — 

m.iz£>)tgMt.Tb&zt&M&. mmxhtus. scf 

a*. -eti-fixcoBAWR-scFryN'-f x<nim "ISft" *'I>JM 

«iSM}S*lS^iSS:$r^-r =£ 3 tcBAWR-scFEiJi&SSJS^- 
&Zbi>X'Z&b^oZblzWmZtltz\<\ 
[0064] i<JD*2*S8»*SSS«aRfc:*J*tSSCF x 
A-f Xt^ffrBtCOWC. *^bH^BAWR-SCFt'^<^ xcott 

~$h« IMiOkolZ^ *^cOBAWR-SCFIHSSc7)tSjt^S 
■Mfc-fSfctofc:. BAWR-SCF0KOSCF XCDTSB, 

SCF ti 3 -^TBAW gMffli 

tz->tc2^cr>mmmti}^t-r. mtmn^oonm com 

ZZft-ozbcoX'Z&macoscF WBMlt* a*. »* 
r'U xcotemizMt t < * v -WW***, h «Ttgtt<D£> 

£n ) x^m-s®&mmm(o*kmm.b 

IS^MiStSrSCF tS^dlS^^. LfrLKkifib* ±lz 

wis § izm- h m&tnmn > imtrr&Mz* sc 

F -fJU xcomMcD 1 oJjLh**BAW *3S#smffi<tliHff 
Wt-S^SW? 2r»oJ: 3 fcSCF x^-* X^Sit-f 

$>&,. ist, S^JftTSfcfcV^Tgi Off 
4*S£§<0fc«>fc:, "iSfT /f£fc(±H 

* 1 ^A±.cmm^zWz^ X o iz-f&mis 

-S-il^iXCOBAWR-SCFIllKcTXf'C^MjS*^, ^(t 

»tffli&Jii&$:£scF £&.3>.jfj£-tM><r t *>£>9#3<o 



m-zzbizxix. zcD%um.comz >i 

i: *^fB^r«^ t * 4 . <! CO J: d . flU^SCF mm 

&(tibz.tf, Emm) towz?>amitte£'>x"cii& 
<, scf <o4»iawss*fejiJ:au«a<oj*3<o«arfl:fc:j: 

feiVSCF <7)-?■^^-f^^<7)T^S*«tii>*>^^, BAW * 

JSSItSCF tO-f-il-fix^TgBflifficO^g-^^lnl^C^M-e 

zixtz>o^tu£. wk\± h-?b mm^hxh^ a (& 

•lf^r^-?-«0^jf-ft$iX^@(±, BAWR-SCFOSSiOBAW 

§§co|B] t -e ix-eii^S t tSM^r & * £ £ f$^>fgfaa*£> s 
WRIi . ttfil^r/p^ tSf h i. d izMmi- h Z b «±fflH 

Miftmu^m^n-ox^ ssmt&m 

ffibJLW*? *-?ifiZcri%&*mkLX^h ) 

zcommjimt—mzh-o b ®miz%& 0 

[0065] SCF *%rS<9*ffi^^£*^aj-ti-!. «t o 
lz "fBUfc" $^TSK$ix-i.«<7)«5i^J¥$(i, l^-f 

i><tV\ SCF <7)±SB«®(7)ff$*>*gM-ft$ti.. SCF «4> 

rams t Tam^AN^msvscoif s izmw Ltzm 
zzn-okoizmfczixx^hm^z-o^xte. #scf 

«0=S-BAW *S3S<o*±awW*J<tlf4'ISWKS:*ft» BA 
W **g#§i:SCF <7)^-ix^ixcoafg^ : £|SlB$tSJt-r-S.i 

[ o o 6 6 ] scf immn&wAms&m.fi-\totz b £ 
Bimz-t&tztbiz, ^{zi.ixte, w&m&m^zm 
coscf nm^<DmzzwtMikth-£mtfhhmthhz> 
zbizwrnztifz^. mt-tf. mm^imz&itmmtzj: 

->X. SCF <7)«®£BAW ftSeSmfl^ffSfcWLT^ft 
(Cff<-r^>,li:*ig^$ix^ dil^ioT. WM^BAWR 

f%%m<7>mtzim&zti&m2ftmwLmwi&£sep izm 

zbt,z%&bfc%.~ftili. scf tfmmcoim 
Mm.mZ5-z-&ZbtfX'Z&J:ol,z. EEWtti£Tf/& 

tzummco-mm $ Srfta^-t s ( tz 1 1 $ * 

[0067] OTtj^^-SBAWR-SCFiggg^* J Vi"/7 

nmm&bLx'm&?&zbwx'*&. h&^\&. mm 

n-zti-eticD^x.-ssi.izBi&zti&m j^m^bscF 

ffif&Mtih£'&ts X o lz zcoBm-scF®8&%mai-& Z b 

(xmmziz . 111 Ha 6 tc^-r±ie£ott^ ^aa^BAw 
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£SKBtf)VY$«fufrfc. ttc. 08-111 3 t=jjr*-±fE<D 
8i*&WIcDSCF Oivrft£i-£t?C:k mt 
tf, 3-BAW ftjffifcSCF «. 0KOBAW itH#g2<K=>HI 8 
cr)SCF20'<^j;9=5r "fit;W «Jt loULh 

«»4:SCF H4kHl ltC^^WXt; 

*£(CUL ±$<0 J: 5 (=^KBAN^S»3if<BAHR-SCF[sIK 
ffyfflkftWrf-fjlZS «y -?-££t?<I k ^'T^ S «fc 3 
^iX-fiX^BAWR-SCF|Slg§c0^fiSBAW ^Jg^ti. 

5 5 -i fc Tawaii k com izmm £ tf z t &w t l 

[0068] BAWR-SCFESSt^S 5 5—7^ X 
tt^jHSr^tfT^M xcoi. o %i&coffl&<r>7 : 'U x 

om&bix. tfS7-fAM^«^. fffi^a^ 

"r>M xfcfcvvt^fciOf^^S^TOSft 
#T#£ku3.rka<£>.6<, 

COO 69] MfWBAWR- SC Ff^-f Xt^f 
5 J-T'U XZ&m-t h £ ^.^r-SflJ^i: LT. BAWR-S 

w s 5 - £ fa£-c *> 1 k § •?» t v ^ c: t ifh h . <r 

SCF coJEHWi. •eft.-fftOBAW ^ffiS«o{I^(7)EflJi 
Off $ tzm t v>» $ ZZtiZ'tift o T t ^4 k MS $ *IT 
1^4. tfz. %C01&^ #SCF JiBAWR-SCFT^XCD* 

fc. BAWR-SCFt-^MXcDBAW ftHlskSCF (Iff = 7- 
*»0, ###5 7-«ti^iX'? f fL<7)BAWR-SCF 

r^M 4 1 tt£ ( fc k itf A /4 ) 

cDmz£&r>tm%.ztix^&. zcot§-&. «-scf (j. 

BAWR-SCFt; U XP)<t"kfflWL&cr> 2ft<7) 1 fcrjja^u* 

Tyrxu-x;tf>'x£3i#;|B 1 r-tc:k&£>4 <> scf cog 

Ji. ^SS^-wSJi/IkSCF cDT&VMbcomcoJ y 
^—7^—XiZj: oTSCF WSgfEtfvW^TM 

XiiMS£il4. BAWR-SCF®S&#>\ ^5 7-tilt£0^ 
*>"9fc: "«*»»7" :MTcDfiiS£#tf SCF O 

m*&mm%.mx'£. i&zbtfb&-t^xcox7°vTx 
vxx>xz$mthiz#>i,z^ 9mm&®ft£m^x i> 



tztd L , ^3r< k t^eoMSsiiBAWR-SCFT^M 

[0070] 1 0 —mmt vx . scf <7>#fiEmJia>\ 

BAW *iS|gO^-ffl^^£EWic73lI^<7)2^-c01^L^ 
JS^5rft-PC:k* { ^$ixTV^„ *Jt. SC 
F ^AWR-SCFESSO+'C^adRf a^ftSS'^-t £ k * s 
(SS^ixTU^o £<7)^-. BAWR-SCFHIg|OSCF fcBAW 

•T£k****. Jt?t'L. BAWR-SCFUS&CO^H^^J: 0 
i&^ffltmX'texy' V TXUX#yXtf£.l.&ZklZfo 

K>i^\ mzix. scf kBAw &mmcom2&m%i&M 
mmttx'x yijTx]/ x-xvxtfiL t h z t tfb h . sc 
f ^ffi2«H»^sn«darcscF <ottS7-iiiA/ 

««^7j^.RSt$ii4c:k«i^v^^ *<oft*>0K«« 

ME»5iX4. £WCj:oTSCF CDX7VTXUX#> 
[0071] ^B^BAWR-SCFxVN'-f X<DWM<tZMLX 

ho-^&L%mi\f%b%^&zviTmm-h. ba 

h v ^{iscF) \t 1 -oliLtn VTZ&tsZttfS:<hh> m 

in. t'U xcr>i>o-m#m&(?>±Bmm. n-sum 
m (tz>u£v4^-mmzm&Lfzxv ; f4>'7' ■ v 

(SSB^k LXl>WRLtz) cQ£i%i>o—2cr>mf£M 
&lz, lo^BAW fllAIKAO~Fffi«&in:li4'imBS& 

mm&zm&'th z t mmiz-t htc^zmmmw^ 

£ti&£5t,z, ztLt>WTcoo-h<7yJ?%<bl>ir>& 

m^&zbtfx'zz. tu baw mfSMfowz^&m 
mzit-Lx. ttciz. zcDT&mmzftLx&mHzm 

LT v ^i, , z ix hen b'r *aa»t * jfiSltfJSr v 

[0072] t'Tti. 7 -f ;l^^-rtgl5<7)it^JffifiiSriiJD 
$-ti:l»£k^$>0. afc. 7 4)V?-nBxn$i-kbh 
Zbtfhhcr)X\ 7 ■< /ls?-lZi££tl& t'TCOmtX'2 

&mt'j?%^zbtm±L^. zti«pz.t,z^ 7 

fcti. BAW «ScgP,ac7)Tg|5*^k+igmffii:^ra. BAW 
«^g|5p D pCOTgB«Sk±lEl5«fiSkcO0. BAW flUSffiA*) 
4>BWSk±l»ftB8k<olffl. feit/BAW IS^gPfpOTlEP 

@»k^iac«^wjR^)««»**t»£k ta* 

[0073] imbLX^ I2 8t, 018^-rt<7) 
kSM<7). BAW (iLrjg7^^-44a <5D[IlgSia$r* 
■T. 02 8tC*5^T. BAW itffiS43^±gp«S5(UE)^7 
4rt^-44a WA**«WS(In)t:i*ISL. BAW *jf^45 
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1 46<7)±.&nm (UE) £ y -< )V ? -44a CO iitfjSNSbS (Ou 
t) tCjSSSU £at. BAW *}Stl46cOTSB*fi&(LE)S:jI 

f|42. 43 . 45. &Z.lfAb*7 -f;^-44a cOP"ggi5tC^ 
-fS. ifOj:5t. 7 4/l^-44a cO*fj££i3Vvt. BA 
W ftM§46cOT^m&(LE)k^|g^(GND) fccOlSfc: 
*— <?3t*T*»tt&ifc3&*se3IT*S. .Tcob'TU:. II 
2 8<0[Hl8&l!fc*5VvC7'vrt' "V" TSlSfiTV^. ^ 
9cO*ffi3§42. 43. 45. 46CO^9<omffi(LE)£;(UE)kc0 

iak?5aflU8t>si2 sfc^sfiT^*. 

[0 0 74] to — PCO^tJt LT. 02 9£HLT. 0 
2 8 CO 7 4/1^? -44a C^&L/e. BAW ItLZimy <)V 
?— 44b co@8&0£*i\ L^t^'^.. 7 4)V9—\\ 
b Tfi. 7 4/1^-44 BAW i*t$B£543(?)T35tfli (LE) 
£A#SiMUIn>tC3S8U BAM #SS»42tf>T«*«a 
E)£tg»m*(GND) fcjlteU * LTBAW ftil£g45i: 
46c7)TgP«®(LE)?rai^^i!A(0ut) \,ZW£>th&. o 
IC. BAW 7 4/1^-42. 43. 45. AM$UW.ZtCZ^& . 
icoMT'fi. 3-^cOt'TVl. V2. V3Sr7 -f/U-^-fflit 
^Sft'S^-S^'?)^. 44a CDh^oi^O 

7 4 /W;? -44a \iy <)V?-AA\> «fc 0 t> 

[0075] $^,^^»0lJi:tT. 13 0tt. 02 1 co;n* 
7 > X CO i: fife 7 < iVf—mzW&W < 9 >-Xco k tltz 
y 4)V<9-\1<>. SrSrT. ZCDMX'li. BAW ftii2§43<0± 
«IWi(UE)*A*«SlbSi<Inl) CISL. BAW ftfS2§48 
^±«**<UE)*A:ft»ifoS<Iii2) KSIteU BAW ftfg 
2§46k 49cO±a5«® (UE) * aj^j«NJbS(0ut2) fc3Ett t . 
•£ LTBAW ftiEf§45cO±gflm*§(UE)£BAW ft|ggg46cOT 
S5«ffi(LE)?:aj*JS«bSi(0ut) £SSii£-f BAW 
ft«#s42. 43. 45 . 46 . 48. 49£y 4 )V9-\1* CDfoM 
"Cfflfcth . icoKST'ti. ^fi2ocob'T. -T3r;b*> 
b'TVl t b'TVat'WS: 7 -f ;l^-47fcl&(t-?> Z b 
T&&. 

[0076] OT(C^<l>BAWR-SCFx^M X<08t* tsM 

mp(z.-$h Z t **T# 6 <* o £ ix£> cor^'-f xcoba 
W#JR«fcSCF £E**-*£fcjWH*U>. 

[0077] ^BflcOBAWR-SCF^^M XcO«l*&||ifc0IJ 
£lTFI& B J!-tl>. 03 3£oivcii. #?|BJl£J:oTfg 
j£$ft&BAWR-SCF-f"X4 xco^*:h'-Kn ^ £J$-?[sI8& 
C0«W&@^$<XTV^. £C0®S&. "t^*^. BAWR-S 
CFES§ (ttlifJU X) Hi. ( "#S&" ) BAW 
f|2. ( "mm" ) BAWftigf§3. «5j:C^UiS«fiA7 

-f;^— 4*^rTS. BAWR-SCF79\'->f.X Ui4;tf-l-f 

A-f;2.-eS>&.~i:#*M£L<. 

£ ) (PD t <P2) t 1- (01) i: (02) fc*tr£ 4 L 

V\ ^-h(Pl)i:(P2)(i. «i.tf50:t- Astf-h"C* 

•9. #-M01)fc (02) 1 4^. Wxif. 50*- A*- h 



iHLh. SCF4cO±gff«©25. TgMM£24, fc<k 
t^«t*IS3«S26* BAW *|B^2 t 3cO±^«fii 

26. TSPfgffi24. fcilXJE*S22CO^S:. @3 3cOII18g 

[0078] *«BH<0«* L^HSfi^JtfcV^-C . BAW ft 

ii&2cott;«i26£24li. -eix^. ^^-f x 1 coim&. 

(I) k«B«jfi(Gl)C«»LTV%S (ffi8E^(Gl)t±«ffl* 
mMZWiLX^&Zttim&L^) . BAW ft^§|3CO± 
|»S26(>2^. Mb^(I ) . BAW ft«S3 
cOTS5€IS24{i. SCF4COT^®Bi24^a^rS. SCF4CO 
+Smffi26' l4Sf«^(G2)fc:ig»ti («8KjSi(G2)t>tt 
ffi'M8*BaSRUT^*i4:* < a*U^) . SCF4CO 
±«®E5li«SHWS(01)K:aaSi-4. BAW fttES2cOT 
gC«©24^'«ife«fit* (Gl) t,zm& LT V ^ COT". T^-f 
^KOHJlKtifr&Rft*. ,lcob'r{±^</l' "V"T 
03 3t^^$iXTV^. IMJi. BAWftSISl2fcB 
AW ft|gg|3hSr4i:ftT "L-fc^JOO-h 5" fclfj: 

[0079] 03 lt03 2S:^.4^i:t<J: , 5BAWR-SCF 

x i ^fctt^. b*r (v ) <o»wsrtaBte*H- 

^$^>t t }: l 9m<#?»<rt^T#<J;3 ;> 03 1^03 2 
«. BAWR-SCFUIfig 1 COBAW ftigS 2 CO ASW^«)fC0« 
BfBaSr^-rtcoTfc-g.. 03 1 £03 2 £H.TM?6 J: 0 
tc. CCO^JcOBAW ft*g|2U:, «*»JtflKi*»^» 01 
COBAW *«Ste0i:3B«LfcJiSr*tt. 03 2£b"T(V) 
tf^Ztl. b'T(V) co^gpttt. ftfg^«^coTSK«® 
24£BAWR-SCF-rV U X 1 cO^Mj±( (Gl) (031 Tig. 3 2 
(C(i^$iXTV^V>) Kii^rSliBilOl *s^$tLT^ 

[0080] sjg03 3 2:#a§-rs t . iMwmmz*. 

Jsit/M^iJftiS^. BAW ftji£i2t::J:-?Tft*aj£ix£ 

±-T4 i 0 fc. (H?iJ)BAWft«S3«BAW ft«E2 X K> 

iixff. BAW ftJg»3tJ:o-C**ajS<i*M5!lftfi<0 

^*co±*t= y >y f - i k left . , baw ftjgig 

«. t^M XcoMiS^cOTSBi -y ^coT^fc-/ y ^S" 
^-TClkt^S, BAW ft«^3coE?"Jftlii:BAW 

ftss 2 cr>mmmt (iBAWR-scFiass i cn>#<c>mmto& 

4 X 1 <0«Qr+^ffl»»rC ( f*^>*> . L-b^^N5 
cO{5«tt"t^«rD SCF 4 2 SM^ftH & ^-r J: a 
(c. r^M X2 .3.4 i»jjW-4itiWI4U\ 
[ 0 0 8 1 ] 03 4{i. im#25MHz <7)W^tW)A7. 
5MHzco4"Dja^SrRfOiiii^$rft^ai-r i d £7* 
-i X 1 ^'ffi^^ixT V">T. 2) tt^V X 1 cotf- h (PI) t 
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(P2)tF5Q*-J*#- hX'fo*), 3) t'U X 1 co#- h (0 
l)M02)#50:*-A;K-h-C£>9, 4)ffi*COBAW ±tfgH 
2b 3fcJ;tfSCF4fr\ -eix-ffu 113, ^4. «5tC^ 
$ ilt V ^ W- £ £ J*oJf £#tf ftSfi^ i§-£<OBAWR-SCF 
HISS 1 ^SSlS^^-f-. ^ix^<7)a{c^$ix-ro2> 
XJSTBI. <fc 9 tSCF4<0TgB& £^±35 
E«B22 fc 23cO# * (i . BAW ftjgtl 2 1 3 <0 ^ix^h-CO 
£E««22<7)JJ$^^L^Jl$SrSFoT^^. 4fc H SCF4 

co^mmm agt&nm) 26' {3520™ cojps ^ 

S. JliX^COff^^^o.rt^J: 0. SCF4tiBAWR-SCF[I] 

itm 3 8 fc 0 3 9 £jM> i i IZX 9 $ 4> tc <* < JM»-C£ 
03 8«SCF4COjf&gtJ£g(FR)co;*£5f;-?\ ft5K: 
^£ftX^&iicoiMX£f$o<ri:fc: t J: SCF4ii, (5 
S'511MHz-C«*itS5r . 4 ^(itJ'947. 5MHzT» 2 itfffiiS 
imZMfrlii-t, H3 9C. BAW ft^2t 3«il,r 
(L-fe^yf-5) COjUi&tilJSg (FR1 ) *\ SCF4 
<^&8U^<FR)C0±fcMfoT^$ilT^&. 03 9£ 

scf A^mmmat. baw ^§§2t 

3co« (L-b^yh5) 04M>AlttR(cM 

[0082] 
[*2] 




[00831034 T, »»»H0>.Jl»x -y WAJolZ 

&mtt> j y * (ni) a xxfimtmmnT&x. v wtjj 

3«0MW*«et=J:oT±t, 7 ■x^-(N2)i±BAW *M2 

[0084] BAWR-SCFx^-f X 1 (i. M£tf , 01 6 CO 
il-*C0liLr^ 7 4/1^-41 (^c07-<;l^^-41t±BAWR 
-SCFrV^Xl ttiM^ 1 ?, SCF4***arU) , J>£^ 

tiffl^coSCF KioT^tBS^S^iS^aE^JrOK* 

£cO03 5li, 01 6c07^1-?-41cOJili&i& 
JC841' fcffl*OSCF4<3JB*aUE*4a' 
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fcBAWR-SCFEft 1 «0JS»RJ6*:*jjcf . 03 5 *JLXM 
l.j:9lC, BAWR-SCF08& 1 COBAW *tj8S§ 2 t 3 fcL iSjS 

¥&Z t Sr^r«glC-r h . SCF4J4, tVnMX*v ft 

01 bWtLZ'ffiy 4 )V?-AUz£->X&*-$!>Z 

tLZ>m.immm£ Y )±^m.}tmm azbumwv 
mm ^-tzb^mic-r^. 
[0085] mbzfrommmcomfrtz x ->x. h 

(PI) t (P2) t (01) t ^O^^-^j^BAWR-SCFr^' 
-f X 1 OA?J;K- h tfzli&jjtf- V b LTffl^S i t 

(PI) 2: {P2)frt>#-h(Ql)b (02)^co*[t]tCi>. £>&V> 
14*- h> (01) b (02) h (PI) b (P2)^<7)^rtfa<7)^ 

•m^t. BAWR-SCFT-V^-f X 1 <r>)*i&X'<7)X.*;\s¥—cr> 
ixmi'rtd ZbtfX'Z&frbX'foh. x*;|^-£BAWR 

-scft;^ x i oi*igrc\ M^r^e^-rs ^t^T't 

[0086] *$&W<0l8-£ L\,^mMlZUr>X . BAWR-S 
CFt^M X 1 «#-^x-;N±£fltj£;$:ft.T*i9 . ^ 

•y rtrifi!-? TSitf & £ i: jFT* & . 

[0087] i. mLtizmimmztfLm-z. mim 

mi. Mtl£. 62nmCDj?3£m>Si0 2 a»£>j3t5. 
[0 0 88] 2. fSlSUi±CSS2ffit«£j£J8IU #8S 
BAW ^m^s 2*5 J; t/SCF4coa 9 co«8 If Sr x -f -x 7° 3 — 

±j6ml%\,\ &2mmiz. man* 2i3nm ^ip^s:^ 

*>Si0 2 

[0 0 89] 3. Xt~/71 b2XBf&Ltcm?)±.t,zn 

mmz&mi-. obaw 2 i: 3 cot 

awas«*jj:i«scF4*»j«-r«. TS5m©ii4, ft* 

fct\ 250nm C9/P$ £fif*>Mo#>£>j£.g> . 

[ o o 9 o ] 4. T%n.mm<7)±_izm 1 sms^n 

U vt^— ^fco< OBAW *«S2i;3c7)EmJIt>J;tX 

SCF4cOT^ffi©l^^-rs„ £#u5><0EE««i» mt 

14\ 2362mCOm $ £»*>ZnO 
[009 1] 5. ^Xf7 7i:U, 
3. 4^T»«<0±fc&3— oo*SH£J«KU xn 1 ? 

9SCF4<75+IS««£JBJ*'*-&. BAW *382i2 

y^tcioTIXO^ixS. £^©i(i, mttt. 52 

Onm COWS Sr^Mo*^^^, . 
[ 0 0 9 2 ] 6. S^f >y 7°14. SCF4<94'l&«8i<0± 
^2ff««2r^U^->S-o{t^£i;^-^tf < , IS 
2fffl!iI(i N flaRif, 2362nmc7)Jf S $-^^>ZnO 



[0 093] 7. ^COX^-yrii. BAW *3B2S2i 3*3 

i vscF4c7)Tgpe±t £ t>%z>mmmzf$m u*?-> 

Srott, ^i"Uc4:-o-C7^X2, 3, 4<x)±gBS£r^ 
^-g.£i:2r*tf. ±gB«fiEifcOlI${i, 250n 

[0 094] 8. Zt>%:&X7-'/Tl&. &m%1%&lZ 
J4. Htr^c73x^>yTT'^^fL^aco±tc«»il&^;M 

[0095] ffl*<7)BAW *m%%2 b 3*>J;tA'SCF4*>^ 

imm&'&ism&izii. XT-'/n^nmofrtc:. ^ 

St^MilW4'^#^coMPgB ("T^^^. 5g) 

L, ^x>y hX y-f->-^'tcJ:-,T l ttttii$-IX l 9^<XT- 

vTZfio b^o Z blz^MZtitcii. 

[0096] mc^n^m^mmm^ZiZmb zti&n 

fcCOfflmitm®W\il,Z£'?X. *^Hgi0BAWRSCF xVnW 
Xc7)7t#x7). 133 3tc^$ixTV>^ h^a>-M l^hcoflfi 

^mmm^wm (tzbz.it. 947.5 ghz t*4»tx 

V» h 25MHz COjiig^c7)^ilgcOft^)0tC;. 947.5GHz(C 

L T ^ 4 5NHz9j»ttU(0ttiA(B ) & ft^ ttit Z b 
<Sm%tg&. L-fe^ y b 5 SJgjjWiBAW *JIS2 t 

M L ^BAWR-SCFUIgSS- »jf h ZbifiX'hh. m 3 6 Co 
V>Tmx(f. WfcLT. 03 3cOL-fe^^h5tWa 
tt. BAWR-SCF08&16COBAW *S^2 fc 3*> 1EB 
SrSfOit^^^T, 03 3cOBAWR-SCF|Uggt^L^: 
BAWR-SCFIlISS16^iS(t^>ixSo £C0ffig-CJ±. BAW *}g 

^3W±ggmSi26«i, «BBbS(il)fcjeiSU» 4fc. BAW 

*JSS3<X)TgP®Bi24(i«^(I2)t^rS. BAW ^ 
BAW ^tfS»2<OTIBTO24JiSNSWS(I2)fc:aiSL, 

baw *iin 2 tf5±awfl626i4asffiasBWi(Gi) ts^-r 

4. SCF4<X)Tgflttffi24{2i£i&5U2) \,zm& L . SCF404" 
^«H26' J4«ftt««jS(G2)t:««t. -etT. SCF40 

±gE««g25(i^«bS(0) \,zmkt&« 

[0097] BAWR-SCFH]gSl6{i, 03 3 <x3BAWR-SCF0|& 
1 izX-^X^tlX^^h l><n£ *) t&ViiliS^i&O^ 
feSr^-T. BAWR-SCFIU^16(O*4'*^^ffi|H]S§^*-r0 

3 7 ifih Z b lz J; *) z <r>Z b \t $ t> fc J; < 

4. £C0^ffiHIfiKi. SCF4(7)^liniSI4b' . 2\ 3a' 
it/BAW ftfSS2i:3$r-?-ix-?-'ix#tf 0 SCF ^fiffilU^4 
b' ^^^^^"^^^(Col) (i s BAW ftJSSRffli® 
8&2' coM^iJ^f (Cop ) t ^ijic^r o T ^i. „ 

-e^*. baw &m$s2<7)imwmft8$**'*i<'?>x 

(4, (Cop) ^'WcioTM^^iiS^Olc^W^-r^t 
^^(Cop) t(Col) tz£->xm%.Ztl&. £fz. -e 

<7)m^. baw *ffi^2<r)iS5'jitS{±, ^ffi-Y y/^^y 

X(Lmp) ioitX^ffi^f -r>^7>X(Cmp) (CioTB^ 
Sit, (4J>B)BA!i*S»2<OMJ!J*fi*». 09itf. 03 
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3 SOBAWR-SCFESS 1 COBAW *iM2s2l l z£ ^X&fr&Ztl 
-C?&fc"tl><, ,T*Ui. BAWR-SCF®SS16<7)BAW ^JSts 2 

h- )V±X\ 0Ut±\ BAWR-SCFPOSS 1 (OBAW £M 

m^mummmm^m^tU'rz t sbawr-scfh] 

SI 1 tfOBAW itJIts 2 co/f $ J: *)m%%Atf<!>hZ < =5r& 
idle, BAW *m$B2*m&.~tZ>Ztt l Z*.-oX . BAWR-S 
CF0&16COBAW *fifi2 0M?iJ*ffiig^^\ WM^ffl 
itZtUi. BAWR-SCF1H1S& 1 OBAW ^HH20 

»8HI*flf<OiPS«:»<'Sr*ii:K:J:-5-C. BAW iftfggS 
2Wfc*J&M^#JIMltrt-4. BAW *«#|2c7)E?iJ^ 

BAWR-SCFE^»ia#«0#t®l@{±. BAWR-SCFtHI8 1 CO 

[00 98] H40J2. ^3, *4. ^ 5 (C-ffl-filiK 
-TJW$£»oJl£ 1)7-^X3. 2. 4**£». 2)#8S 
£3S£§ 2 <7)§S 2 213nm Oft*? 0 (C158nm 0/S$ 

3)4«8*«»2iO±«BJ«afiOffl»*«372jLi« x 
372 urn cOftbDfc 200;umX200 jum T'&&ftMffr$: 

BAWR-SCF0gSl6O^^J^lO6 Srjjrt. H4 

3 3 C0BAWR-SCFIUS& 1 COB 3 4 cOJUi&ffcj£g£ftfc> tT 
^&<, JUi£gCJGE?gl08 £>H4 OfcJr^ixT^&o 

«aa»je»i<»«, baw #mk2t?>im4b$i3\,z*: 

B 3 6 C9BAWRSCF16 CDBAW ^SS2 i: 3<0i£L-fe*O< ^ 

[0099] 114 1 (JU *£|BJfcOi 3 — o^HSgWcfi! 
o X Wj£ $ ftt I* * h BAWR-SCF @S&13£ ^t" . BAWR-SCF 0 
8§13fi: s BAWR-SCFEK13**, BAW **M$% 2 t 3 fc J: T/SC 
F4£i0;lfc (E?iJ)BAWitffi||14i: (^-fiS)BAW*«Sl5t 
£^rt-l>£i:£l&vvc. H3 3COBAWR-SCF0SS1 Ic^tK 
L T V "> & . ftJSS 2 t 3fcJ; t/SCF4#>'B 3 3 COBAWR-SCF 

wicoft&x-mmLx^&cotmmiz. baw ^ig^2 

t 3fcJ;l/SCF4$rBAWR-SCFlllJS13rtgPT'^i|-rS„ BAWR 
-SCFE8S13COBAW £SHffl4£SCF4fcgNfcft<0) t^WC 

tmtt. u^wewu baw ^is^i4 

<?5T»«ffi24t5SCF4cO±aW«25(C3llSt, BAW 

u<7)±Mmw2£>\mm&(Q) tesm-tz. baw imms 
imm&(o) tmmmm^AG3)comx'mmi-t. baw * 



JR»15W±««S26*»«^(0 ) IciiSS-ri. - i: 
L<, BAW ^JifS15WTa5*®24^^ilfi«il^(G 

i)izmwt-f&ztt>m£L^. zmgMTii, 3o<ot* 

7\ -r=5ri>*>t*TVl, h*TV2. Jsi^t'^STT^'^X 

[ 0 1 0 0 ] 114 2l±. BAW 3 1 14c9Jia*_hiBR 

3 iZtjk-fmZ BAW ftiSSI 2 1 15<0®*«±£*4 
££f*> s SCF4tf>Ja**±ffi* 5 lcjj%?- *3 £«r 

OHlM^^tO^TW, BAWR-SCF@egl3tf0jf^S!tiS 

[0101] H42&aTJW£J:5{c» BAW ftH££2i: 
22c7)iS^J^*i(i . BAWR-SCF @S&1 3*>BAWR-SCF [H]SSl30a 

3S^iSoT*^y -7f-(Ni) ^^tu^-vi t &*imzL. 

ttzm *gfg3fcl4(S, BAWR-SCF 0&813# 5 BAWR-SCF0 

ij&Z-fh. BAWR-SCFEIS13iOSCF4(i s BAWR-SCF 1 CO 
SCFAtmmizmm-th. BAWR-SCFESS l (H33) tl3 

commfe 1 ®* ^ -eix-r ix^-rii 3 4tm4 2t £%xm 

h£ot,Z, 0S&13tBAW $mgkUt\5*-tstSZ.b1,ZXL 
0 . BAWR-SCF0K 1 tf^-z. h i 0 t -5 1 &ffiiti^M 
«5:BAWRSCF 0SS13*^i.^^i;*^tgfc^r^o ^Jx 
(f, ill 8C0itefttmttz£&RNil 4)\s?—AA 
tf$-z.&& 0 l> t -5 i: ^^fflih^S^tt&BAWR-SCFUI 
»13tt4-i4. Hl9tc^-t. 04 2^»9S 

JEgfcBAW l±LZ:B7 4 )V?—AACOimm&'&COW33lZ 
O^TWi.{f. BAW 7 4/^-13*^;t&fflittt{i$*0 
l^^.;Mi, BAWR-SCFE^fiOl^^/P^Jt^T^dbfittK 

#$^1^., ~-fj. zi\?tLcof^m^mzmmco& 

[ 0 1 0 2 ] H4 1 <OBAWR-SCF0i&13t ilSm<7)jg&i&J& 
^tt2rj^^tii-r* s . BAWR-SCF@8Sl3fcJ;-5"C^Atti§ 

WR-SCFHI»*ifttt4jMI*«Sbi»^. 114 3 tC^-T<fc 3 

3r*fl6Wfci4BAWR-scF0Ki3' SriSttTtJ:^. i<o 

BAWRSCF EISS13' (C«, BAW ftSH2, 3» 142:15. M 

(cscF4* < -^ * n h . *^B^cr)|ff * t v ^USSflajTIi , ba 

W ^H3«±SSTO26££l^<imCjt&U BAW * 
HS3OTa5«fig24^«^(I2)tC)itet-S 0 BAW 
S2«. »^(I2)tJ»lH8N^<Gl)fcWiaragBW- 

baw &m&2<o±&wmaitmim&(Gi)tzm!i 

BAW *JgfS2WTgP«fii24(i»*(I2)t5i^-r 
^. SCF40TSWM^J4«S8bS(12)fc:aBSL, SCF4«04' 
^*S26' tt, «meb^(G2)(C)tiat. ^LTSCF4cO 
±apm®25{i:BAWR-SCF[l]gSl3' OB?M^(I3) fc^SKrt 

BAW #MS»150T»«ffi24JiSf|jW[(I3)WMSL. 
BAW ft^Sl5<^±a5«fii26ti««!gf^(G3)fc^te-r 
*. BAW *fgSl4^Ta5«fiB4Ji«^(13)tjgtet. 

baw ^ssi4<o±ff«sa6(iifi«A(o) taifrrs. 

[0103] BAWR-SCF 0SS13' CO Z C0MM.<0 fzMZ, BA 
WR-SCF0SS13' {iH4 l<7)BAWR-SCFinilf5l3tioT^ 
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tmk* M&ft-t. BAWR-SCF0SS13' tCBAW *IS£§14kl5 
UsttZblzX*), mitf. BAW *;i8#§14kl55"g-4$: 
V>BAWR-SCF[US§16J: Hot H^EEitiiSMas£BAWR-SCF 
08&13' *^;t&::k^tgk£&ika s »£. 33®^ 
BAW ftfES14tl5«BAWRSCF13'C0ilig^ 

[0 104] l24 4£#BSb$r*^ *%b^c J: 
VX<?3fcix^7 -f (tfcli "BAWR-SCFUJgg" tof 

(C&oT. ^7>X^kil7t:M/l^-17liBAW ^JSSff 
2, 3. 3\ 14, 14' » 15. kSCF4MlA'{CSCF4' £Wf 
BAW kBAW ftigS3tt. ±|£<7) "L-b^ 

Vh" ESkSl&UO "L-b^yh" EirctfigWi. 

iZhti o TBAW 2 ^SStl. . BAW ^gfg 2 <0± 

mmm^muAdi) izmmt . baw *n£i 2 oTgBm 

S24«SSHW6t(I2)tC«faW4. BAW 3 <0±g&«fiE 

26«4/£f$ibSt(imcitgMU BAW ftffiSs 3 <7)TSBm 
ffi24(iSCF4tfOTgPfl:fig24tC3lM-r-l) . SCF4c04 3 IS« ; Bi2 
6' i28H&&ife£(G) tCjfilgU SCF40±gpmH25i2BAW 
*ffiSl4^Ta5«a§24Ctggg^-S . BAW *tig£§14cD± 

Mmmzbimwifi. (od (csnjw-* . 

[ 0 1 0 5 ] 4fc, *SMJ!tfD*F4 U^QtWTJl, BAW 

*«»3'o±««sa6{i«HSIWt(i2)fc:*ltL. baw ftjg 

S3'<50TgP*ffi24{iSCF4' <^T3W§Bi24 «. SC 

F4'c7)^ra«ffi26' (i«im*(G) fciSSU SCF4' 
^gBfl^teftHHM' OTaWflE4tcaS&T4 . BA 
W ^iSHM' <7)±^«ffi26«i«it^(02)^iS^I.„ BA 
W ^Sl5{ig^Cs(01 ) k (02) fcfc*: -> £ . 
BAW *^15WTflB«a24«flSlbSi(01)fc:aseL. BAW 

*«»i5<!o±awffi26<i««jSi(02) (caas-r s . c: <?)E 

BTiis t'TVU V2. V3 S V4«BAWR-SCF[Ilf&l7^jt4J 
fctStt hKh Z b tfUh . £ CDBAWR-SCF[H]i&17liBAWR-S 
CFEg&13k IBHRfcHMBU BAWR-SCFElKBj&^rilig^ 

(H4 2tCjjr*-) kSra*MI»!IH*RJ6£ij*-r. 
L*»U^*<4>, 04 4W*7 yx<Qbtltl7 17 
Tli. SfftKOl) k <I2)<WJ3 J:tf(01> k (02)cD*f<O- 

Wc*3(t4!±l^fi^{cl80 * Ofifflll*^^,, tot 

xco k titz k tb^SP Sr W> 2 o^D 0«S^^p a B 
(fck*HfitMffi») c?>ffl$:mh&;<7>XV>btitzm^ 

[0106] zcoj^yxottitz? 4 )V?—\i*:Z.(r> 

£o%Wr£<,zmmi'&Zbli, A^XXcOkfvO^^ 

7i;u?-z mm-tzmsizst'^x x v^mx-hz . 



4 )V?-^m^&ttm\-thm\,z. fft£gpn D pCD2r*><7) 
W. 1 OgPfplc J: & yxnbtitzm^titfji^y >X 
cr>bixT^%^mmz$zm-f&&W&h 0 . *#u&»S>, 
^N'^^XcOiiii-C^^t^ -f }V?—\,z£ -oXtiit) Lfcf£ 

4. 

[0107] ±Jfitf5KW*»6»* J: 3 fc. ±ffi(OBAWR-S 

CF0SS«#^(i. -?-iT.£><^$ft.*:ffl*OBAW JiLrjg 
7>r;k?-k<I*cOSCF -r^W x«fc 08t#Ufcffl«aB0E 
^#tt$-*^aj-T. ffl^WBAW liL37^;^-tI 
*<OSCF fAMX*s, ^^a#LfcJ3«»ESS£E 
<^am^tCllII*^cOteffl££^kt-£^(C#LT. 0C 

2>£olZ~f&tMZ. Z\ WBAWR-SCF HSST'ti: {tcbtii 

*5&bjcobawr-scft-vnm x{4. lllis : ?^^fl^a^^t'^l 

^rOBAW l±LZ\'B7 4 )V? —^m* <r>sa fJ^XiZit 
^XWXZi. *)>l^<-?&ZbtfX'Z. 4/c. «*=Sr 

[0 108] ±ieeo«^^rSIMMO#^<i:tia'500Mhz^ 

^> sGhzcofflBnmwfflazbtz o x iSfp'Brtgx'fc s . bawr 

-SCFt-Vn^ X(±^- KT-iftfTT-S. Z b *«a4 U\ 

^EiMw^j: 3 fc ) xzmmzm^&zwmR 

SCF y-V^ x$r«^- H-CfHBS*?. ik*«T'§ S . 
[0109] #2&HJ§{4±tE<r> h^tn^ ^j^oBAWR-SCF 

®S&(3|5S«$ti4-I k SrSEIUfctOTti^t^ k , 4 
^ . ffico h /-Kn y-f £f*oBAWR-SCFx'; s> f ^ SrlStt •?> i 

2:-^tfBAWR-SCFll]S§$-igft4 Z b t>f# 4 . t*» L^** 

(fekitf BAi^feSkSCF kv^a±"5=Sr) J:"9/h 
S=Sr1f«SPiPnfflS[S:«fOBAWR-SCF-r>'^x{4, <fc 0A§ 
^rffi^ I fp®W2rftoBAWR-SCFf : ">'\*-< X(CJt<T «fc 
$ * L-^Wjf Sr^> k v ^ i k (c«X £ iufc 
V\ 4fc, ±!BO*tC|B«$flT^.SBAW itJgflkSCF 

0. 4fc, BAW itgflkSCF t<4. (7tk^.tf. jffii^ 
Ig(t4 Z b tfX't h . 

[01 10] §^>tc: N BAWR-SCF0K<?5P l il^T'BAW ftffiS 
kSCF k 2rffli:«^4*&S-^sE-f 4 i k fc"CS 4 . 

*«WOft»Hifc«fc:«!->T:. BAW itffi^2«0 
±^m26^^tfiffi^.(Gl)fcJi^t. T^1W24S-^ 
il^d ) iZllimt h <t d tcH 3 3 <?5BAWR-SCF|USS 1 C0BA 
W *ig^2SrlHlS&l^p ( gaJT^LTi>J:v%„ 4fe % ba 
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W *l!S30TSBtt«&24£jm£(I) tCtSRU BAW * 
US 3 «0±.lSP®Bi26$-SCF4<7)«ffi25tg?^-r5 J; a fc. 
BAWR-SCF®g§ 1 COBAW ±y§S 3 SrtgMLT & J: W H« 

|C, SCF4COmH24^BAWR-SCF0SSl (01) fcS&R 

uctiw L*»L^*»^, zcommm-ciz. ±12^0 
ss i <o#4 L^mmx-mi&i K>i>&< *>tfr*R«* 

tf 5 i i: * t V i 4: 1 4 9* S ixfc 
W ^fn^fcO^Tii, BAWR-SCF-r'sW 

[0111] $6^&3|s:^Bfl«0®«fc-PWCJaTiaBfl-r 

SAW x^Mx^^tfjM^^i.S<^J:a^fi!*Sc7)iMS 

757 ^m^ijmiHsli^-A XtfMtLKtcWZb'*.* 
<. gsm i*«ffljeffl«SSTffiffl-rSJ:o^SAW t'UX 

ffll&£***LT, f&Wi. GSM j£fl«**ffl^& i>0 

< . 4fc. ■jWF^jU^'CfWC* ■g.frS^rZlll 

[0 1 12] *«HJ<0»4Hr^e»«fc:«o-C»*S<i 

(ji3W!JiJi*.»)51 <O®EB&0£04 5 
l^-T. Clc7)jISWM^S51{i. ^kfelofJTV 
ft(M) . mi "i*ff" gfrfr ( "TXTfc?*^) fcJ: 
^2 "9tOT »*( "RX1" £*-f&. 

5wmmLT^zm. ssiaa-crxi) a, 

7y^-^--^iMmiSg|5^(TX)^*iil^-ri>m#2:. TV 
■r^-(ANT) Ciit h^yy- *<0ffi#a*iSf3 

5*SlJJSUS51<7)!&2gfrft(RXl) (iT>-x^(ANT) *«5f 
^(RX)/\ri*$ixfefi#S:illS. 

[01 13] m.%tmz.?s5lCDm l Sfcfr(TXl ) iiBAWR-S 
CF0R53;feJ:tfBAW *M(RS1) j&gtiJgUjft 
5103S 2 ^(RXl ) fiBAWR-SCFH|g&55fc *aSS(RS2 ) £ 

■kts. #*>Jitf>BAW o#4U miSP 

#(TX1) <OBAWR-SCFH]8&53Ji04 1 <7)BAWR-SCF[II&&13i: 
«««0»jS»iHi*#U BAW ±tj§S2. 3. 14. £15. 
teXtSSCFiZ^ts. 04 lOBAW ^JIS 2 £: 3 *> <fc £/SC 
F4&BAWRSCF [USSBWrtlST'^-r^cOi: PltH^a 
X\ m%®Wiz.&51(r>m l SMNTX1 ) CDBAW ftHS 2 i: 

3t> ix/scuzzcDfU x<7)fomzt&Wt?& z 1 jMH 

4LW BAW ftlSSl4£0±g|l«ffi26^SCF4O±a5 

ttS25£ifel£U BAW *||Sl4coTgB«ii24* { ^^(I 



SS1SHKTX1) cO^tcS^a-It* 5 !!* tW ±gC 
«S26«ViHKIbA(G3) (3£l£ t . T^«Sb24*^,*C 
(I2)KaBIS-r4J:3K:, BAW £*»15£!(51»fl-(m> 
tfOrtSTSK-r&ifcjS^aiLv^ baw £&H(rsi) 

«. t^x-mant) tease LfcsawKAi') ti&i&su 

2) fc (SOBraBHtf- & . BAW &B8HRS1) c7)TgB«®24«i 
Sttj&(I2)fc«i&U BAW J«S(RS1) cO_blFB*=Bi26ti: 

ssRja(Ai' ) tease-*-*. i<oK«-t\ m^mx.^5\ 

com 1 (TXl ) £tih*7*Vl£:V2#*-&4*U>. 

[0114] ±^L?t «t o tz, m&im£&5icon2& 

#(RX1) {iBAWR-SCF[l]gS55i:BAW *ffiS(RS2) 2-&tf. 
*»W<0»* LV^atWCli, BAW ^ffiS(RS2) C0±& 

ns2umnAW) tcaast. baw ^ss(rs2) <?tf 

g|5ttffi24{i«gL'±C(I3) ^aMt-S . BAWR-SCF|HlSS55tiia 

t^:*^. SBt««li»51fMB2«»-(RXl) CfcV^T, 
BAW 2 ^±flS«S26<i8NHUS (G4) tCiS^f <! t 

*M4L<. BAW *«382<!OT»WS24li*«IWS:(l3)fc: 
jft&t-&ii:* i M4L^. 4?t. BAW *jgH 3 
@24{i«i^ji[(I3)(C3l«S-t^ii:* < a4t<. BAW 
S3 <7)±^*ii26{iSCF4CO±gettfii25tCjife-ri» i t # 
a*LV\ SCF4^4"ra*ffi26" «Sf*«^(G5)^ase 
•th. BAW *ISSl4cOT^««S24* it SCF4c7)TIS«li24^ 

nst4J:3c« baw mtmA<7>±fflm.m>ifim 

BIWIi(I4)K:aS(t^4 J: SS2at*(RXl) ^BAW ft« 

sw $r i o r v m x & ft&vm&-r h Z. t ifim 4 1 V \ 

*«Sl5tfO±gE«®26^«Mj*(I4)tcai^L. Tlil5«® 
24*««SBbSi(G6)t:aaS'*-4±a(c. BAW £fH»15*»R 

[0115] jSSKWft^SSl^*^*^*! t*29I 
iJ-(TXl) t(RXl) WBAWR-SCF(s]S&53t55(i:ll4 5^~r 

XI) fcJ;t>'(RXl) COBAWR-SCFEgg53 fc 55{i . 05 1 fcH 
5 3iOra<7^156 £164 fc**l-?fl^$*lT^.& to 

K-KovMti. iO^-fc^BAW *«SSrfflWtv^|.ii: 
Sr^V^T. 04 5C0*tl%'n.C0fflft(jn) fc(RXl) Oh 

v>f £ R tT$> Llt^S. A^»^152 b iHtiU 
154 ^05 He, £ti. A^SB160 ttU^162 $r05 

3tc^„ 4fc. ajs«)«i«5iwaw«r«*ttiHeii 
ici^r. «^if, insflmi.S5ic7)-?-tL-f 1 b 

»2»»(TX1) fcitA'(RXl) (i. ±te^03 6t04 3 
[0 116] S&2aB#(RXl) OStRii 
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XI) &m*-iii^-£olzm%:WWiZ-&5lZffif8.-t?>. -fk 
h*>. mi &ft (TXl ) (Dffi&ftt&CO&jlzm 1 (TX 

i ) ifimmwLmzz'j v^zs-i hzt tfx-z 

imZ&frlii-tX olZ, ^ISP^(TXI) cOit^JBAW 

a*»«<oT*fc:* i »#<txi ) 36«s?«isgRf it*y -y 

1»#(TX1) <7)M?lJBAW #Bt&&fmt&Zkim&L 
V\ »ffiffl8aSf4TtS23MMRXl) <Offljfi*^<0±*fc 
IS 2 gfrJMRXl ) -y & Z t #T'# SM3»J^ 

&S»Htt-J:3lc« jgS8W»i.SBiwm2«»(RXi) « 

ttWlBAW *«B*|B|SW4ii:*«a4Lt^ 4fc. SI2 
(RX1 ) <?D3ia»W(?5T*- fc* 2 gfcfr (RX1 ) fr'SHftjg 

-fidC SB23MKRX1) ^M^ijBAW AS»$|B|||^-£ 
ifc**Sa4L^. 4fc. jMSTO £ *51 tf> <£*i -esficoai 
#(RX1) fc(TXl) ^WS^*MSS»T» *«Htt**> 

aaej»;li»l<OS$#(RXl) fc(TXl) cOl^Jfc 
JrtA'MynjBAW ««SS-fl|^-r *> i t #*M4 L V \ £tz. 

z^rngmmz-Vscozti^cDm-ftwi) taxi) co^ti 

C» ft&9Bft2.#510)ZtLt><7>&ftWl) taxi) COSC 

[0 1 17] mst$B!i*.ffiWttL?tLcr>af#Wl) t 
(TXl) £*tLT;W l^/l^«iRg£f£ftS£fc# - T'# 

Sfrfr(TXl) fc(HXl) fDiij*»«^fflaaft^^ h;P±-C 

[0 1 1 8] 04 8fcL GSM A— TfiEffl'^S 

GSM iifflCTtfefT, iM«TOm«6<Jfc{i890MHz 

~9i5MHz«o»adRcoiafc:*>fc o . sswt 

{4935MHz~960MHzCOjg^RCD^fcr*wt5 ) toWCO. 
i*STO^S51i0miSC^-(TXl) £3l2gB#(RXl) cOiS 

£&5lCD%tl? hOflMHTXl ) i>J:tf(RXl) COBAW 

S-lf-fX^tftiR^tTV^. 4fc, -en-fixogp^ 

(TXl) t(RXl) COBAW *S»i:SCF (i. "ffcW" filiS 

[0 1 19] 
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[0121] flSlSHHTXl) O (i*fl#$tf>) fflSHUS 
afJi. 048fc "57" k9</HfcoWT^4. JR 
2SHKRX1) CO (saSHWKO) fflWBUBStt. 14 8C 
"59" f:9^*-5JtT^4. 04 8£H.Tfl¥.&«i: 3 

XI) fc*2ffft(RXl) Oj£?g57 k 59cDlSk:45dBklkOPg 

[ o 1 2 2 ] 04 8tf5ftffl«*ffljaawesf*5.T*>*»i 

idle. imt^fik^flOTi, JWKR.**? hfl^T 



>y 5>fc Jfcg57c9_kg&x ? S/oBHcffiK-tS 7 y f-JiiSS 
«Hft£ 851 SO* 2 gfrfr (RX1 ) OftfgBAU £S»24 k 26<D 
fi5«l*fifc:J:-?r4t4. BAW ft«3?24k260lK$!l£& 
JSSawctiVvt, rV^-f *24k26tifgVW ytr-rPV* 

[0123] aKQNJUiBieBM WIS (RSI ) k (RS 

1 j3itXH2gB^-(TXl) k(RXl) t^LT^N-n^^KO 

J^gaaSJRSSrlSftSikJ&^tg^O. 
^i.f551«OiiX^cOgB^-(TXl) k(RXl) tMLT^WU 
</l^)»«5«§*6SrKft*Ck*^rffi(cir4. BAW 
H(RS1) k(RS2) t4fcSIE<0lf(ft»«Vvf-y^» 
lg&JMTXl) tryri-WT) fiZtt LT . ife. ^2g? 
^•(RXl) kTyT"?-(ANT) (tzbtlf 50*-A.T>f-i-) 

3(i, BAW *ffi#g(RS2) iijMSfl)m<tfs51cOm2 "* 
ft" 3HMRX1) <7>ft&?W.mmWiLX^&cr>X\ 

^■Si-tX o (CBAW itffi^(RS2) Sr d k L 

v\ BAW ftf!S(RS2) <oa««S««dRJ:0<fi<» 

3^ft ; i ; ^jEHl*lt;J>-g»^jS^T\ BAW ^S«(RS 
2) «. 3 >x >-9"-co J: o l,zm% . jMSW^^.S51« 

as»(i«i) <?>Ajj4 y\z-yyxt:ma2-£&. mi 

tf. BAW AS»(RS2) 3j«IHKMJIx«51fc:***lTV^ 

v^«^, ico%^coc:coa3^(Rxi) coA^-f ytf-ry 

X«u BAW ^yit5(RS2) **tr»4)-(RXi) ^^.€.^y 

\z-yyxi*)fr*<. msuminatftwi) t (t 

xi) fcitfryft (ant) t;MLT4-^.^sif 

fiStscfov -y ^->ycou<Mi. ±{4 h 5 y i? ••/ h^mm 

(upper transit band frequency) (CfeV^T , 
[ 0 1 2 4 ] GSM h 9 y-s-^-WYom* ^irflfiOS^ 
Srffli^iktT'^Sk^dClkfcSS^iXJt^. t 
Sr^oJ; O (Cfgtft^^Xf-AtCfcUTJi, BAW*«f| 

(RSi) k(RS2) frfflv^jMljftftSr^. $4>t3. W^rco^ 

^CfflSt LTSHE(tof¥§S:fflt^k{g^t7t«^ 
j*^«J^^.f55lcOBAW ^SgflkSCF COffmat^LTlS 
-ftaa8S-fflV^*S-(=o^T«, iMSW^i.ls5lcO-eil 
^'^^(RXl) k(TXl) (4, BAW itffiUkSCF C0E« 

^(rxi ) k (txi ) tfm*.ft-r&mm£ o ^< &&fc^m 

51<3*1 *SitfW2aMHTXl) k(RXl) (W^.{f, 
35MHz cOffiiS^^^ifsSr^k-rS^t) , 25MH 

z J:0^:# : &^i|i^iiiS^l|gS:S«-ri»ikS:Stf^ 
■StZlZ. j*Sfl)^i.fs51cOBAW ft«8kSCF 

BKiag»*ffl^&ik3Wa4 U*. i3Mf«M«i«5l^)IS 
l*3J:l/m2gP^r(TXl) k(RXl) A«J3{325MHz J>4v^(i 
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T;U$-->AMYb?%$riM^flJ^i.#l51c7)BAW & 

s - >> h-mm* m >. * & f msubk taia j; 9 HRt jura 

[0 12 5] 04 6i:i4 7J#IL^^. ffl^co^ 
-f )V9-*h ■■/ 7°(C2) i: (Cl)±tC-?-*vf;ftJI2gfrfr(RXl ) 
fc*l»4MTXl) *«Jfrt"&ifc*«TS4. **U&»6* 
■y 7°(C2) * (Cl)fflSif ^*K50±tcB^ -fi7 )V9- 
5l£«D>fc*Lr*>J:^. T-X, gftflL 

SfKKi£53a , 54, 56. 57t±. Xy^r 4 > ^»7-fA*— 55 
a £fl-Lr&^j&;tgg51tf)SI2g&JMRXl) t^lgg^- 

(TX1) feraKrr*. *S^#iU*SSit0«cttor. 

*&50<7}ipI(W) tif«J4mm. S^50CO^$(L) {±£j7nrau 
^-LTS^50c7)a$(H) (2. m#J<-W £3#>rift2 
mTb&. Z<7M^^-U0 tea. Mz.l£. fflSSMS 
«50lc?BM Lrffi 9fW6£#>£M#A-iio OTgpa 
ffiJ3M(;:{2B-M»^r "'J>-j?'" 

mw-& ttit. m%wm t »5i a* t o t * $ v -f x 

#(RXi) t(Txi) crmttn— *^50±fclSiL. -?-co 

d —r>commmi,z a v « . 7 u >y r?- -y rt?/a ^* 

-Sr*iJfflLTi*S-ej«ii.S5lcDmiJ3j:^2^(RX 
1) fc(TXl) £*&K|g53a , 54 , 56. iiitf 57*3*15 

[oi26] *9m^Mftmitmt. mta. 
* i k **r-g= . * ^< i: t>sm awasusfc m 

RW&i.#5?)(RXl) t(TXl) ^fr^SflC^Lr^W^ 

[0127)149 £#8gL&#<s>, $ httttvmcn 
SQMSteXXTHmth. 04 9J2. *«^tefiS->T»« 

71S:^-r < , f a7/I/ • t- K h 7 yy-A'-tT»?fT 
•5 ?t a6 1 , JilTt* § ^> -5. J: o %mmm ( 

14, ^<k^lO<7)T>T->-(ANT) . it1@gi5(AMPl), 
( AMP2) , (AMP3) . (AMP4) . MlW,Z& 1 i3 <t ^ 2 m^tj] 



1 i*5flJ}ii.#IS^-81{i:7 -f /U^-ra >y ^ (TX1" ) t 7 

^^-rn7?(T!!2')j*tf. afc. m2jns«m^. 

&gp#82ti:7 -< ;P^-7'o -y ^ (rxi ' ) i: 7 * )V9—7n 
•y ^ (RX2' ) . *%0J<O»4 Lv>HS|0||T"(S. 7 -r 
^iJ'-T'n -y ^ (TX1' ) t (TX2' (i. ilE^Sfl) 

$*#g51«miMftgfl#(TXl) 

<7)j*flgP^- (TX1 ) tC^L^BAWR-SCF0SS2:#tf7 -f ;P 
^-7*a-y^l50 *ftty<7M£L\,^mM&lT 
{±, 7 -f^^-m-y ^150 JiH4 9cT)7-f;l^^— yn 
•y?(TXl')£<TX2')£^j£U 05 0<OA*«152 JiH 
4 9comm(?5A^giJ72' h735r®^L. B5 0coaj 

[0 128] *«^Jf*LV^Qt0|T« % t'a 

T7PM^tIl^^#|71<7)7 4 /D -y (RXI • ) t (RX 

2' )C0#^r{±, ±IE«jS3tW»i»51<OSS2«13a5*(IlX 
1) i:a«L/i»)«aiift&*tr. H5 2«£. jM 

g«J^^.S51CD^m^(RXl ) C^L^BAWR-SCF0fiS 

i^HSfeM"C'«, 7-r;P^-^o-y^i58 Ji. I4 9W 
-f^>-rn.y^(RXl')i:(RX2')^{RL. A^JSP160 
04 9«O-eixm<OA^S877k78S:^U, -^LT 
£11^38162 {±04 9 O-eiX^iXtfO ^3579^79' £^ 

[0 129] ZtlZtKTi? 4 )V9 —7u y ■? {-[Y.Y ) £ (1 
X2')C0A^SB72' fc73i±^*im^mi|fgff(AMPl)fc(AMP 

-fil<7)7 -f -y i7(TXl') t (TX2')cOifl^jSE74k 

75fi. *M(nmm£3<>' ZjtLX7y"ri-#-h(M') 

IZm&tZ . -eitmcO 7^^^-7"0-y^ (RXI ' ) t (R 

X2')^A*gP77i:78{±, *a(5D»^76" ^UTy 

b(M') tzmm-&. ztiftvny 

O y ^ (RXI ' ) t (RX2' ) <7)-5-it-eiXWai^jgP79 1 79' {±lf 
«BB(AMP3)i:(AMP4>fc:-efl'f r *Ul«rt-4. iMHflS(ANPl) 
t(AMP2){±, Mi.«±\ fa7;l/ ■ ^-Kh^y^-yN'— 
T^MX(7)il|ft«|llSS(TX)<7)J; o ^rjrS H|»fc-e<o 
A^gBT«^t-.?.C:i:* i M4Lv^ tf«gP(AMP3) 
t(AMP4)(±. 0)J^.(f. fi7* • t-H5^-A- 
HS<OW-^-yN*-niK(RX)<73J: 5 UlStc^o 

[0130] ±ieoj; a fc, iP^^ff 0tz#>liZ7 : z.7lV 

■ ^-\ s h^y^-^-m9X"fATJim^mmx.mi 

t v i£ffc09fc:ft or, 7-f;i^^-yD-y^(TXi') 

i a^^hfciiii^ ( ^ k timm&® > * 

^tBL. 7-f/^-7'O y^(TX2')*>'^lSt^2S 

7 ^ ;^-/d -y ^ (rxi ' ) *^»Ifccyj^ 3 StR^^Jifc 



(25) 
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&%t& (tit tiigtmrn &&x-$>-t£oiz. t^r 

/io*gfflJ8;t2ff7i<D#ge3MTXi , h (TX2') , (RXi')isJ; 

mmcommmn) t^-n t . 7^^-yn7^ <txi • > 

7^y- A-gBc03MftM(TX) U 7 4)\>9-~f 

□ -y ? (tx2' ><^jiji»«^iEHrt(cfflaaft*i*oe^« 

mm$h.&ffit,Z7 -< A-^-yo >y ? (TX2') tc: X -oXFWl 

nt) tf%mi>. 7u-y7my)<7)m®fct&<7)&m?ii<zffl 

yn y^(RXl')(ir*U, ^it#>£>. iF&SftJtfi-^-S: 

h^yv-^'-^a^*miH]S8(Rx)^.i.„ r 

j.T^jH^«J©i.§l7lC7)7 4 >y ? (RX2')t±, 

Ty^-HANT) #SfIU ^n-y^RXa'^SIiffSftS?) 

[0131] jLr/WS3K0*i»71<O^n -y ? (RX 
l'h (RX2' ) , (TXl'h (TX2')te#LT'WU'</UDjg 

fflHr)*tl*tl0>7 -f /^-/n -y ? (TX1') . (TX2') . 
(RXl'h fc<ktX(RX2')c03®i ; *^^StX'<.^h;U± 

■c*jsv^fi*ut-Hi'*fBiiB*s^-riiaw-& - 1 * s n 

*bu. ifc, ±ffi«SS5e«aJ»i.»51fc:BW-*3&»rO, 
ZtlZtWZru >y ? (TX1' ) „ (TX2'h (RXD, (RX2')<7) 

IHI»£«vvciMW *fi»RSli:RS2*ffln4 
3S71tf)rtgflfc:jiS&FET X'f •yf-SrfflUTti^. 

[0132] SMI WflrttSB3Si|»fc: «fc ->t, 7 >r iV?- 

7n.y^(TXl'). <TX2'h (RXl'h (BX2')ti. 05 Ob 
05 2 fcjjrt h rti O VM<Vfe<r> YXuisj £f$OBA 

WR-SCFESSSr^'tf o-CiJ^tv^di: fcrgS 

SftTtU. flU.tf. 7-f/W^-7'a-y^(TXl , )t(TX2') 
(40 5 1 WT'o y ? 156 Izmir b #0 v-f b MM<V h# 
nyM 5r^otco-C$>oTt £fz. y<t)V?—7° 
a y^(RXl')t (RX2')(i. 0 5 3 cO^O y ? 164 

Is 4- ffl V ^ i £ £ |$ ivt 0 5 0 b 0 5 2 CDBAWR-SCF HIS 
c^-en-f ^CO h i^M t |i] tt'S> o T t> <fc ^ CI fc 
So CliOllMCTT'CS, 05 1cOA^)gl5152 ta*»154 



(±, 7-f;P^-^o-y^(TXl')i:(TX2')<7)A^gP72' t 

73. ii£V : &Kffllb75* ; tix?i\m®r?h. ttz. 0 
5 3cOA^)g?160 fcm*)gP162 7-(W-yo7? 
(RXl')i:(RX2')(7)A^gP77i:78i>J:Vai^gP79i:79' 5r 

<F>7 < )V? -7u y 7 (VAY ) , (TX2') , (RXl'h (RX2') 
<7)BAWR-SCF[HS|{i. ±IS<^03 6 £04 3liZ^t\,rfh. 

[0133] *^Sr-e<7)*f^ LV>HJfiWlt;oV^T^ 

H i: ^ Kit * i i: =Cr < i it t»« t *«<^3e Sr 

a3fc. 033fc04 1 <75BAWR-SCFtH8& 1 i:130-?-it 
Z'tilzX -5 TKW4%&J: Ho 4:«SV^HMW*01IH* 
(i^RftiifflBjef***^. BAWR-SCFt/nM X16i:13' 

B^i-eco X o izmZ-fZ Z b £K0 LX V > I) hlfX'teft 
Z b tfX'i* ^ffl^cOBAWR-SCFr^^M X 1 b IXDfflMZRl 

\,^zbt,z£ K>immm^mimm^^^f?>z 

fct>T*4. Witf. **l-WW)BAHB-SCF^<-f X 1 b 
13C0 1 om±<50BAW ^SKOflffiT. XOffiO 
BAW itJSgff^lKJliOaS^i^'ftff^MJlSr (M^JBA 

mm&iz ) m^xi>&\ ttz. waooaawMfco 

«JSi!§&4-i. <! i: ^±9fc. BAWR-SCFx^^-f X 

[0BB<7)f8f#*ltt^] 

[01 ] IKhxT-^-yT££^tfftato&^>?3£ 
14^ (BAW) *H^«|frH. 

[02] 0ic9baw *mss<7>— m#<r>±mm. 

[03] «MiJ15r#tfASW^BAW SigHO* Dfffl. 
[04] ff#5 5-**tr#ffiW«c— *ffl«2!BAW 

[05] 04<7)BAW ftlSSffW— g?*<0±ffiS:*L, ffiS 

S38a fcj:ltfttffi24fc26£-£tf„ 
[06] t'TSrfto^^-^tfftSW^BAW itffiH^li 

[07 ] baw mm^fk'pm^mm^. 

[08] Ktxr- dr-v-yTtS-iftrAaW'SrflSSSHg 
H Q B 7'f;P-^-(SCF) cofilirffl. 
[09] 08C75SCF M-ftcr>±MM. 
[010] mS**ti'AaW : 5:SCF OfltBrffl,, 
[011] ^SS^-Sr-^tfAMWSr— *®^MSCF o 

[012] 01 1C9SCF c7)— SP^-c75_fc.M|2„ 
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[iai 3] t*r**h3*«*-£t«ftfflW ! frscF comm 

cia 1 4 ] scf (r>M*m?mm®ffi. 
imi 5] scf (o^w^waflBueysfH. 

[HI 7] Hi 6C0BAW \&LZBy 4 )V 7 -nmmtc 

[018] 4-?<0BAW 

1»fS;$ii&#!iSW&BAW liLZB? 4 ;u?-®8m. 

[Hi 9] 0i8coBAw [tLziBy 4 iv-r-commm-te 

[02 0] 018OBAW liL37^^- COmtp^ 
[02 1 ] 9tftmWi<,zJ:~?Tffif£Zix&mm.&)% "A5> 
[02 2] 02 1 cr>j<7yx<7)£titz&LZBy 4 )V9 
[02 3] 4OC0BAW HHSR^**** 

[02 4] BAW &fe»(A) tf)E«»22i:SCF<B)tf)l**tf> 
EMM22t23i:^-r. BAW *S(A) Oj£m®22i£T<?) 

BAW &«*ff(B) <0#£BOT22i23tiT/2 

[02 5] L r ^iESt-^gg L /cBAW *m%i£&tsy 

4 -commmzm mum&w > . -1^7 -* ^ 

?-<7)BAW *«^(±02 4<7)BEflS22*-^tf. 0 
2 4 cr>£.W922t 23£#tfSCF ^J&Mfl^JIj&fWGg 

[02 6] 02 4OBAW ^JSfi(A) tf)ffi©l22£^KU 

SCF(Bl) c01tt<r>BMm22b23$:i>*k-t. BAW ±t 
ISS(A) cOJE«S22hSCF(Bl) <OS®B22t23i;(±^iX 
WreoJP 

[02 7 ] 02 5^ftSW&Jii^J5^(A')<0-gB#£ 
S^U 02 6(7)ff««22i;23^i5-tfSCF <7>«fflW3:fl« 

[02 8] 7^^^-(Cffijtt-^* t'T(V) t&mt-t 
|,h^n^MSrfto01 ScDBMZLZ'By J t\s?-£ 

[02 9] 7-f;P^-fclEg-r / <# t'r(Vl), (V2)i>J; 
tA'(V3)£;£g£-r& h^Di-M JrfrPll 80BAW tit 
<T»7 

[03 0 ] 7 4 /l^-tEH"*-"^ t'T(Vl) b (V2) £j£ 
5h^DyM?:fr9i2 1 <r>'<y vxcobtitz 7 
>f /[^— £-tjc?\ 

[03 1] AMffl&BAW Afi«ffi6<0«|9nii. 

[03 2 ] 03 1 <JD^9j-9j^-o7t03 1 COBAW £S 

§5«itco«IBr®. ico0t\ b*r<v) <iBAW Sig^ifflst 



[03 3] *«WoS6it«fc:J:oT«l«S*i.. «#b;K 

— (bawrscf ) 7>u xnmm. 

[03 4 ] 03 SCOBAWR-SCFt-V'W T.^JfjiSSfcJSg®,, 
[03 5 ] 0 1 7 £0 1 5 <OJS«»CM<OJtKfitafc 
03 4cOjg&StJ&g0. 

[03 6] ^HBJOi 3-o<JDHifeWcta!- ? Tft>ft£*t 
■SBAWR-SCFt^M 7.COHIS&0,. 

[03 7] H3 6tf>xA>rx<^+*^flHl]». 
[03 8] 03 3<7)BAWR-SCF-fA4X<7)SCF cOif&fyE 

g(FR)0„ 

[03 9] EB3 8<?>SaaB«ES<FH)a^±(:«iafc, 0 
3 ScOBAWR-SCF-fK-f 7.C0BAW \ZL~By 4 

commamm) 0. 

[040] 034<Offl«3WBSEI4:AfflW5r "3?" BAW 

itLZB7 4 tu9—(r>mimj&§m mp>±tzntt* 

03 6OBAWR-SCF7-V\MXOj§]&tft£^lO6 0„ 

[04 1 ] *wMcr>i> o—o^mmmizmixffif&zti 

•l.BAWR-SCFfV'W 7.c7)[h1SS0. 
[04 2 ] 04 1 (OfAM XcOjf ifcS(J5£?g0. 

[04 3 ] £ ^^r6*«WO*Sft«fc:«l!-5Tfll«$iift 

BAWR-SCFx^'-f 7.O08&0., 

[04 4] *»W<?39eitWK:«oTfllJ«S*li-''«5^ 
iOh^BAWR-SCFT-VN'-f 7.OIHIK0O 

[04 5 ] *«W^6J«Wfc:fl!oT»J«S<i4ZS7 4 

)V?- (iHgtJJSIxSi) CD«[B&0. 
[04 6 ] *3SW*5**Wfc«o-C«Jft§ftS3fi7 -f 

co±H0. 

[047] 04 6cD^fi7 4)V9— WfflIffi0„ 
[048] 04 5iO~M7>f/P^-<7)3glfcJ;r/m2gP 
4MTX1) t(RXl) <Offl«aWeS57tJj:l^59**ft-e<lS5 

T. 

[04 9 ] *Srafc«oT«Jft^47\*T/WaBf^ 
[05 0] 04 5(7)~m7 4 i3j:t£04 9c7)t : j. 

r;i^W8*;i^&ffi«Sgfr$H;:ffl^s ; b w£ i»ba 

WR-SCFIlIS§c7)ft#llllte^JSr^-r. 

[05 1] 04 5£0Zl7 ^^-fcit/04 9cO-f a 
T^3troSli«OiS^i«BMi'fc:ffl^*i t W-C* &BA 
WR-SCF0|f5<?)^#||M<?9S:^-r„ 

[05 2] 04 5(?)Zi7 •< ^^-fcj:t;i4 9£Of* 
T/H3^»;lS^fi*»fl-fcffl^S i fc <r>X'% SBA 

«R-SCFEI»tfDftlWat«*^. 
[05 3] 04 5C0Z1M7 >f i3j:t/04 9c07='j. 

WR-SCF05SiOft#||SfeCT$r^-r. M : 3r.|»0*(c3l 

2 : 4-KBAM 
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3 : E?'JBAW *JgfS 

4 : R/HMiFb? 4 
22 : E®1 

24 : TaWM 

25 : ±m 



26 : ±SC««i 

26' : ^rswrn 

PI, P2:.-K-h 
01, 02:*r-h 



[HI] 



[02] 



[123] 




70- 



«3H. 



-38b 




21 



40a 



26 38a 





-38b 



[04] 



[06] 



[01 2] 




38a 




[09] 



Lm 



[07] 



On 



h-VWVS 

■II 1 



[08] 




38b- 




28 24 

fl>£fr- > 




[HI 3] 



[0143 



[HI 6] 




Co ± 



2Lm Cm/« 2R 

f— vW\A-r- *^ 



I 



(N 



43 
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[01 0] 



[Ull] 



38b 




S3'. 



w f u 




CHI 5] 



[018] 




8bOM 



-180 



IN 



42 



X 



r — 1—43 our 

X 



[017] [019] 
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[021] [022] 
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[031] [032] 





(3 1). 



nm^ 11-88111 



[035] [047] 
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B50M 900M 950M 1G 1.05G 



[038] [039] 
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[04 3 ] 



13'- 



[044] 



22 22 1 *** 
T^2 6 



1A 



,1 + 



(0) 



22 



22 



MG3) 



15 



22 



IN 23 -*~~ 2 
*4 



C<0 



22 



23 a i v 22 



V4 
-24 



26' 



OUT 



15 

2? 



24 2- 



76 



*J . 26 
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